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PHILOSOPHICAL    ESSAYS' 


In     Three     PART  S. 

C  O  N  T  A  I  NM  xV  G 

I.  An  Enquiry  into  the  Nature  aiiJ  l-^iupr^ides  of 
the  Eleclrical  Fluid,  in  ordvrr  to  explaiis  iilul- 
trate  and  confirm  tht-  truth  of  Sir  Ilaac  Ncwtuii's 
Doftrinc  of  a  Subtiie  Medium  or  JEtber. 

II.  A  Diffcrtation  on  the  Nature  of  Fire  in  general, 
and  Production  of  Heat  in  particular. 

in.  A  Mifcell^ncous  difcourfc,  whvrcin  the  fore- 
mentioned  aftive  Princirjle  is  fliewn  to  be  the  only 
pipbable  mechanical  Caufc  of  Motion,  Cohcfion, 
Gravity,  Magnetifm,  and  other  Pha^nomcna  of 
Naqire. 

To  which  is  fubjoin'd,  by  way  of  Appendix,  a  clear 
and  concife  Account  ot  the  Variation  of  the  Mag- 
netic Needle  or  Mariner's  Compals ;  by  which  the 
Longitude  is  invcltigated  on  the  mod  fimple  Prin* 
cipJes. 

Af^  tQ  render  the  whole  more  intelligible,  9.G\q\^        ':'•■ 

iary  of  Terms  is  added, 

/■ 
I  --^ ' 

By     R.    LOVETT,     Lay-Clekk,      . .,;,  r^^ 
Of  the  Cathedral  Church  of  Worcester. 
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ji  Fool  may  find  what  a  wife  Man  hath  overlooked^ 
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•  .   TF  Men  of 'Genius  and  polite  Literature  have 

JL    confejfed  their  particular  embarrafments  for 

want  of*  proper  Apologies,  whenever  they 

hofveaddrejed  the  public,  the  World  may  judge 

with  'What  anocieiy  the  Author  of  the  following 

Sheets   muft   be  affeSied*,     who,    though  fully 

fenfible  of  the  want  of  a  learned  Education,  yet 

njentures^  to  publijh  (with  the  greateji  diffidence 

•  indeed  and  humility  J  his  Sentiments  onfo  delicate 

and  myjierious  SubjeSis  as  EleSlricity  and  Fire^ 

It  was,  iflmijiake  not,  in  the  Tear  1739^ 

that  I  was  equally  fuprifed  and  delighted  at  the 

ferformance  of  many  curious  Experiments  exhi-^ 

bited  by  the  ingenious  Dr.  Delagullers,  when, 

none   in    the    whole   Courje  of  his    LeSlures 

made  fo   deep  an  Imprejjion  as  thofe  relating  to 

EleSlricity,  alt  ho   they  were  effeSied  onl^  with 

a  glafs  Tube. 

Thofe  pleqfing  Ideas  were  much  improved, 
nbhen  the  eleSlrical  Machine  was  introduced,  by 
nvhich  means  the  force  of  the  Fluid  was 
render  d  fill  more  confpicuous,  and  every 
4^bferoer  faw  and  concluded  that  it  was  real 
Fire. 

Since  that  Time  EleSlricity  hath  been  the 
principal  ObjeSi  both  of  my  Study  and 
PraSiice ;  and  thd  in  many  refpeSls  unqualified 
for  an    Author,  yet   have   I  from  a  puri 

b  regard 
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regard  for  Truth,  and  a  hve  of  my  felM 
fifeaturesy  already  offer  d  four  Pamphlets  on 
•   the  fame  SubjeSt  to  the  Public. 

My  Intention  at  firjl  was  only  to  afcertain 
'  fome  remarkable  Cures  performed  oh  the 
human  Body  by  the  eleSlrical  Virtue  \  remarkable 
I  call  them,  fmce  fever al  of  the  Maladies  were 
deemed  beyond  the  power  of  common  Medicini^ 
having  baffled  all  the  efforts  of  the  fanative 
Art  \  and  therefore  I  can  affert  with  Truths 
that  they  very  thUch  exceeded  my  moji  f anguine 
^expeSiations.  . 

What  prompted  me  to  apply  thofe  Expert^ 
'tnents  to  human  Difordkrs,  was  fome  printed 
'Accounts  of  the  healing  Virtues  of  EleBricity  ; 
wherein  a  variety  of  extraordinary  Cures  were, 
faid  to  be  performed,  and  "Which  for  thi  mofl 
part  appeared  well  attefied. 

"Thatfuch  a  number  of  Cures,  as  I  was  about 
to  publijh,  might  he  fixed  on  a  folid  Foundation  % 
and  that  fuch  falutary  EffeBs  might  be  reafonably 
expeSied  from  this  furprifng  Agent,  juji  then 
discovered,  I  was  induced  to  publijh  my  Sentiments 
concerning  it 'y  when,  I  openly  declared  my  real 
opinion  of  it,  without  the  leaf  referve,  viz.  That 
it  mttji  be  the  fame  atherial  Medium,  which  Sir 
l/aac  Ntwton  had  conjeSiured  to  exijl  in  grofs 
Bodies,  and  which  he  had  in  his  Optics  and 
elfewhere  defcribed. 

Thisy  I  thought,  I  might  very  fafely  affert ; 
Jince  I  was  able  to  demonftrate  from  the  ntojl 
tonvincing  fa£lst    that  it  exified  in  the  pores 

of 
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rf  grofs  Bodies 9  and  was  endued  with  all  the; 
mqft  remarkable  and  effential  qualities  an({ 
properties^  which  he  bad  afcribed  to  his  fubtik 
Medium. 

That  part  however  of  my  Work  met  with 
a  fevere  animadverfion  from  the  Authors  of  the 
monthly  Review^  as  deviating  too  much  from, 
the  language  of  the  Newtonian  Pbilofophers. 
This  was  the  Caufe  of  my  pubUJhing  a  fecond 
part  in  Vindication  ofthefrji^  wherein  Imain^ 
tained  the  exemption  of  this  eleSlrical  Fluid 
from  all  Newtonian  Laws,  and  appealed  to  the 
authority  of  Sir  Ifaac  Newton  himfelf — -«r 
Their  Anfwer  to  this  was  the  Caufe  of  my  thirds 
and  in  like  manner  of  a  fourth ^  which  put  an 
end  to  the  Controverfy. 

But  however  irkfome  this  difpute  was,  it  had 
one  good  EffeSf,  and  was  of  fuch  real  ufe  to  me^ 
that  many  Things  which  I  only  conjeSiurd 
at  firji  fetting  out,  were,  by  repeated  Expe^ 
rimentSj  clearly  demonjirated,  and  above  all^ 
that  my  Sentiments  in  the  firfi  part,  concerning 
the  identity  of  the  twofuppofed  Fluids,  appeared 
to  be  for  the  moji  part  juji  and  well  founded. 

I  was  perhaps  thefirft,  that  ever  maintained 
that  the  electrical  Fluid  and  the  Newtonian 
JEsther  were  one  and  the  fame,  at  leaf:,  qf  any 
v?ho  carried  their  Sentiments  to  any  Qonfiderabk 
length',  forfoon  after  the  difcovery  of  the  hey  den 
Experiment,  and  of  others,  fubfequent  ta  it,^ 
JBiJhc^,  Berkeley  J  modern  plan  on  /Ether  and 
f.ire;  came  to  my  Hand.    Iffd^ed  I  bad  (akent 
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ufuperfidal  View  of  it  before^  when  it  made  m 
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appearing 
^ime  m  more  than  an  mgenmus  Hypothefui 
hut  now  it  appear  d  in  a  Ligbti  as  much  Jupe^ 
rior  to  what  it  did  before^  as  the  Completion  of 
a  Prophecy  does  exceJ  the  PrediBion  i  for  what 
was  foretold  in  that  learned  Treatife^  was 
minutely  realized  and  confirmed  by  the  ekBrical 
Experiments.  Soon  after  this^  appeared  the  in- 
genious Dr.  Franklin  J  Letters  upon  the  fame 
SubjeBj  which  more  and  more  confirmed  me  in 
my  Opinion^  fince  there  I  found  many  acatrate 
Experiments  which  ff  maniffily  proved  the  won- 
derffil  Eiafiicity^  the  exquifite  fubtilty^  and 
inconcewable  Jorce  of  this  Fluids  that  not  one 
doubt  remained  any  longer  about  the  Identity 
tfthofe  fasfnpposdj  two  fubt He  Fluids.  There 
the  curious  Reader  may  fee  it  devtonftrated^  t§ 
he  a  moft  powerful  Fire^  equal  to  that  of 
Lightnings  and  as  capable  of  producing  th^ 
fame  EffeBs^  fuch  as  melting  of  Metals  in  an 
Jnftantf  &c.  There  likewife  is  difcovered  the 
Method  to  colleB  the  fame  Fire  from  the  Clouds^ 
and  to  make  all  the  Experiments  from  the  Fire 
thus  obtained,  as  with  that  colleBed  at  the 
eleBrical  Apparatus  i  from  which  it  may  be 
irrefragably  concluded^  that  Lightning  and  the 
eleBrical  Fluids  are  firiBly  and  precifely  the 
fame. 

It  hath  ever  been  my  wif:},   that  fome  Genius 
of  Learning  and  eftablijVd  CharaBer  in  the. 
World  "mom 
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tmdertaken  this  SubjeB  ofEleSiricityy  and  from 
clear  and  repeated  ExperimentSy  dedudd  fuck 
^bfervationsy  as  might  merit  the  attention,  and 
gain  t%e  approbation  of  the  Public. 

A  Report  indeed  has  prevail' d^  that  a  celebrated 
Prafeffor  in  foreign  parts  ^  had  attempted  to  haw 
written  an\intelligible  Syjiem  of'  it;  but  in  the 
frofecuticn,  he  met  with  infuperable  d^ulties^^ 
Jound  many  of  the  Experiments  fo  irreconcileabk 
with  each  other ,  and  fo  little  reducible  to  the 
known  Rules  or  common  Laws  of  Motion^  that 
he  was  obligd  to  give  over  the  SubjeSi  as  alto^ 
get  her  inexplicable. 

Had  this  learned  Profeffor  been  in  earnejl.  He 
would  noty  furely,  fo  foon  have  deffied  and 
been  difcouraged;  fnce  no  natural  Agent  was 
ever  more  eafy  of  Accefs;  none  ever  folicitcd,  and^ 
as  it  werey  courted  our  examination  in  fo  familiar 
and  inviting  a  manner;  it  appearing  aBuallyi 
to  exiji  in  almoji  every  objeSl  we  can  fee  or 
handle:  And  let  me  add  to  all  this,  that  fofmplt 
an  Injirument  as  a  common  glafs  Tube,  when 
rubbed  with  the  Hand,  is  fufficient  to  effeSt 
fome  of  the  capital  Experiments.         But 

That  this  EleSlric  matter  is  not  fubjedt  t9 
the  fame  rules  or  laws  of  other  Matter  is  mofl 
certainly  a  ConceJJion  that  will  be  very  readily 
granted,  and  therefore^  the  common  Pojiulatum^ 
that  Matter  differs  from  Matter  in  form 
pnly,  having  all  other  properties  in  common, 
fiuft  confequently  be  abfolutely  falfe.  For,  let 
me  ajkp    Can  the  primary   Corpufcles  of  all 

V  '  Matter 
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Mdtfer  differ  from  each  other  in  figure  or  form 

mfyj  and  yet  not  be  JuhjeB  to  the  fame  Laws? 
Does  not  this  at  firfi  fight  appear  too  unphilofo-t 
fbicaU  too  abfurd  to  be  admitted? 

And  although  all  terreftri^  Matter  may 
fojfibly  be  of  one  Genus>  and  be  endued  with  the 
fame  properties^  fince  it  is  obferved  to  be  inert 
and  dead  J  yet  every  EleBrician  is  meU  affuredy 
thM  the  eleBrical  Fluid  appears  pqffefsd  of 
real  ABivity^  and  that  the  particles  contain  d 
in  the  Ley  den  Vial  after  being  eleBrifed^  if  <^^^- 
ried  Miles,  wiil^  without  any  additional  Agita- 
fion,  Jhew  mofi  evident  Eff'cBs  of  Force  and 
ABivity,  and  frequently  retain  them  even  till 
the  next  Day. 

As  to  the  following  Effay^  it  is  humbfy  proposd 
mfy  as  a  roughs  artkfs  Draught,  in  order  to 
excite  fame  maficrly  Hand  to  exhibit  a  more 
perfeB  Models  whenever  a  true  Genius  fijall  arife, 
free  from  the  Biafs  of  Prejudice  in  favour 
of  fucb  SyftemSy  that  have  totally  excluded 
the  fubtile  Medium,  which  is  here  aemonfirated 
to  exi/i.^  ^-The  Cultivation  of  EleBridty  mufi 
ultimately  depend  on  unprejudiced  Obfervers  ;  nor 
can  it  ever  be  efiailijhed  in  the  World  as  an 
nniverfal  Mtber,  without  meeting  with  the  fame 
oppq/ition  as  all  other  neit}  dfcoveries  in  the 
works  of  Nature  have  before  it* 

In  this  EJfay  I  have  endeafoourd  at  the 
mofi  methodical  difpofition  of  the  fever al  heads 
qf  Enquiry,  of*  'which  I  was  capable  %  that  the 
Jeveral  Experiments  and  the  reafoning  founded 
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kpon  t&em,  might  pojjibly  have  fome  fmht  appear^ 
ance  ^*  a  Syjiem :  A  defign  that  was  never 
attempted  with  any  Succrfs.  I  could  therefore 
turn  over  but  few  Books  which  were  of  real  uje 
to  mcy  fcarce  any  that  I  knew  except  Dr^ 
Franklin V  Volume  of  Letters^  which  contains 
many  curious  Experiments^  and  judicious  Obfer^ 
vations. 

But  the  Reading  of  many  Books  was  not  my 

Intention  *y  the  con^dering  what  I  was  fure  was 

matter  of  faSty  whereon  to  found  my  reafoning, 

was  my  chief  and  principal  View. And 

here  let  me  confefs^  thaty  fenfible  of  my  own 
deficiency y  it  is  my  Duty  to  apologife  for  an. 
attempt  of  this  NdturCy  rather  then  to  plead  any 
^hing  for  the  merit  of  the  Work.  I  might 
alledge  alfoy  in  excufefor  the  many  imperfeStions^ 
and  errors  to  be  found  in  the  following  Treatife^ 
that  the  greateji  part  was  drawn  up  amidji  a 
variety  of  Avocationsy  with  frequent  inters 
ruptionsy  in  fmall  portions  of  Time i  and  without ^ 
the  Afjiftance  of  any  Friend  that  had  Jiudied 
the  SubjeSi  ftifficiently  to  correSl  or  revife  it.  ^a 
Buty  lam  not  infenfbky  that  all  I  can  fay  t9 
defend  ity  will  avail  very  littky  unlefs  it  cart 
defend  it  felf. 

To  the  public  therefore  let  me  fubmif  ity  tot 
every  impartiaU  unprejudiced  Judgey  who  is 
capable  of  putting  me  right y  humbly  prefuming 
that  no  fncere  and  ingenuous  Enquirer  after 
Truthy  who  reads  over  the  whole  with  due 
Attentiony^  will  fnd  it   altogether    a    ufclefs 

Speculation^ 
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^accuracies  in  Point  o/^  Method,  Connexion, 
Language,  or  Grammar. 
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Burton,  Mn  John,  Cornel  ai  diiio 

Barry,  CapL  Roberr,  Wotccftcr 

Barnes,  Mr,  William,  Mercer^  ditto 

Barnes,  Mr.  Henry,  yJpoihemry^  ditto 

Barnes,  Mr-  Baker^  ditto 

Byrch,  Mr.  Thc^m^^Surgeon^PupU  at  tbiV^or,  Infirm^ 

Bedford,  Mr,  jipotha^ryjWorcQ&^r 

Bradiey,  Mr,  Samuel,  ditto 

Bagnali,  Mr,  Capel,  Surgmn^  ditto 

9razier,  Mr.  James,  Bromigrove 

Burney,     Mr,  C.  R,  Worceller 

Buchannan,  Mn  James,  London 

Bolkley,  Mr-  Druggijl^  ditto 

Baikervillei  Mr*  of  Birmiagham 

Boulton,  Mr.  Matthew^  ditco 

Bath»  Mr.  Shurmer,  BrLftoI 

Bud^  Mr.  Eraiicis,  Vimr  Ch&ral  af  the  Cathk-aU 

Church  (/Litchfield  andMaJhr  of  the  Bays 
^rown,  Mr.  Orgamfi^  rf  ditto 
Bond,  Mr,  Nathanitl,  Lay-Ckrk  of  Wox^A^tOLthed^ 
Bach,  Mr,  &/  Herelbrd 
Brook,.  Mr^  Francis,  ef  Worceller 
Beefky,  Mr.  Jofeph,  ditto 
Kevin gton,  Mr.  1  imoihy^  ditto 
Bower,  Mr.  "   ■'■     '  (f  ditto 
Briicoe,  Mr,  John^janwr 
Benfield,  Mr*  John,  Cheltenham 
Bc^nbow/  Mr.  John,  Baker ^  Worccilcr 
Barnes,  Mr.  of  the  Belh  Glocefter 
Mjiylis,.  Mik.  V\  iliiaou  junm\  Worceller 


Coventry; 
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Coventry,  Right  Hm.  Earl^f^  Croome,  Worceftirjhin 

Carlifle,  Right  Rev.  Lard  B^Jhop  of, 

Cavendifh^  Right,  Ifm.  Lord  Charles,   London 

Chedworth^  Right,  Hon.  L&rd^  Stowel,  GUcefterJhin  ^ 

Clivc,  H&n.  Sir  Edward^  Kni. 

Crulius,  Riv.Lcms,  D.D.Prekof  WorctHt.  z  Book^ 

Cameron,  Thomas,   M  />.   Worcelter 

Cruel,  ,  M  D*  Broom,  Stafford/hire 

Cocks,  Charles,  Elq  \  Caftle-ditch,  IVorcefter/htre 

Cocks,  Rev.  Mr.  Prebendary  of  Briilol 

Cocks,    Jofeph,  Efq\  London 

Cocks,  Rev.  Mr.  Preb.  Li  ncoln,  &  Reif.  ^/Leigh,  /ST^r, 

Cocks,  Richard,  Efq  \  London 

Coningcfby,  Rev.  Dr,  kte  Reih  ^/PeDCombe,  Heref^ 

Cunnyngham^  Daniel,  Effy  '     ^ 

Cookcfey,  Holland,  E(q\ 

Chariton,  R£v.  Dr,  ^/f^rfl/Kidderminfter,  Woreefi^ 

Clements^  Michael,  £/jj  Worcefter  I 

Chapeau,  Rev.  Mr,  John,  cf  Cambridge 

Ckiveland,  Rev.  Mr,  Rector  of  All  SaiKtr,  Wof*flef 

Chambers,  Rev>  Mr.  Re^&r  ^/Cradky,  Herefordjhirg 

Comya^  Rjv.  Mr.  Reefer  of  Woifullow  and  Sapy ,  diii& 

Chefter,  i&fi?,  Mr,  Re^or  ^/ Brockworth,  Gkcejierp, 

Cotton,  RiTV.  Mr.  af  Worcefter 

Cornwcll,  Thomas^  Efq\  ofdkm 

Craig,  John,  Ef^i  ^  ditto 

Cbapeau,  Capt,  of  ditto 

Crauford,  Capt, 

Clutterbuck,  Richard,  Efq;  MilUEnd,  Gla^eflerih, 

Clucterbuck,  jW5r.  John,  i'/^r^.^/ Kings-Stanley,  dm^ 

CuJlis,  Afr,  Thomas,  Framiload,  diHo 

Ch^nrr,  JV^.  John,  Tirley,  ditii^ 

CJayfieid,  Mr,  of  Briftol 

Cleaver,  Mr.  Richard,  Cornbill^  London. 

Careyi  Mr.  Hichard,  Worcettcr* 

c  %  Clarke 


xh.    SUBSCRIBERS     NAMES. 

Clark,  MKCh^Yks^Lay'Ckrk&f  Worccftcr Cathedral 

Chewj  Mn  James^  di/io  ^/  diuo 

Clack,  Mr.  Orgamjt  of  Hereford 

Clarka  Mr,  Thomas,  Regifur  ^/  duco 

Cbrk,  Mr-  Jer,  Organiji  of  the  mw  Churchy  Birnjiag^ 

Clark,  Mr,  Richard,  D^uty-Regipr^  Wjorccito: 

Cooke,  Mr.  John,  jipothemry^  diuo 

Clements,  Mr*  John,  Jpotbecary^  ditto 

Chavafle,  Mr.  Samuel,  Druggifi^  ditto 

Corbyn,  Mr.  Samuel,  Mercer^  ditto 

Clare,  Mr,  Bo&kfeller^  Bewdley 

Cook,  Mr*  John,  Trea/urer  o/Glocefter  Infirmtry 

Cary,  Mr,  WilJiam,  Wine-Merchant^  Worceiler ' 

Clark  Mr.  William,  Msrcer,  Tewkefbury 

Collet,  Mr*  Waterworth,  ASiormy^  ditto 

Cteftotij  Mr*  Kichard  Brown,  Surgem^  GJocefter 

D. 

Dowdefwell,  Ri.  Hm,  \Vm,  £/^;  ChaneeJkr  ^fin$ 
Majefty*s  Exchequer^  and  M  P/pr  County  of  Wor^ 
Bodfon,  Rev.  Mr*  Fellow  of  Oriel  College,  Oxford 
Panfie,  James,  Eff  %  Bartlcf^  Buildings^  London 
Davis,  Rev. Mr.  jSkm^s^MafiersftbeJcad^my^W't^va 
Davenport,  Rev.  Dr,  of  Bi^don,  W&rc^erjbire 
Due  ton,  John,  Efq  %  Poulton,  {^kcejierjhire 
Denton,  Edward,  dni.  Grays-  inn  Lane^  Loftdon 
Duboule,  Mr*  Abraham,  London 
Dunftar,  Mr.  Charles,  Studmi  of  Chr,  Ch.  O^fo^d 
Downs  Mr*  Dive,  of  Qiieen'j  College,  Oxford 
Pew,  Mr«,  Frances,  of  Pantley,  GUftetfii. 
Dyer,  Mr,  Gunpowder  Office^  Briltol 
Durbin,  Mr.  Henry,  Briitol 
Daiby,  Mr.  John,  Surgean^  Cambden,  G/^ 
Dandridge,  Mr.  fen.  Attorney^  Worcelter' 
Dajidridg^ei  Mr.  jun.  ditic^        diao 
Davis,  Mr.  Apothecary^  ditto 
Dilloa,  Mr*  John^  Bak^^  ditto  Davis; 


\ 


I 


Puncao,  Mr-  jo^iof  ditto  • .  -r.r.  \: /  .'.  ,;i  . 
Douglas,  Mr.  John^-tiilto  ■  /  -!  .^''^  .  .■  .  i-  .* 
Delabere,  Mr.  John  Jfr/^rcry,  Chelteafcatn  vi:  t  > 

^"■"'    '■■  ..•  '    ■■Bv   ;■  :;  ..;  .  ■•;:; 

Evans,  Rev,  M:.  Prehendary  ctf  Wot*fter  Cattiedfil 

Erwick,  Rev,  Mr.  ^/Wor'fter     -  '  ' 

Edwards,    Mr.  Stephen,  Surgeou^  dittQ. 

Elliot,  Colonel  Robert^  <?/ dirta; 

Eaton^  M.  <3eorge,  Briftdl  ' 

Elton,  M,  Edward,  Groce^^  Glo'fter 

Foley,  lat(iJU.Hon.Ij>rd.  W*l^,  fi^or'Jer^-  ". 
Foky.'Rev.  Mr.  jRjaa,  of  Holt,  fcf.  Aftley,  4ift0 
Fendal,  John»  Efq ;  Bampton,  Oxfordjh. 
Exy^tp  JNdr. .  Sup^rvifer^  Wor'Ajer 
E'en,  Mr.  Janves,  Sd^oplmafter^  ditta 
Farley,'  jMr.George,  ^ditto     .,'.'. 

••a     •  ■"/  . .-.  -■  .^-^    , 

Gtecrflcr,  iCf^fo  Reverekd  Lord  Bifhop  tff,      /    v 
Griefley^.5ir;.Nigel^  Bart.  Worcefter  ^   ;;  j 

Gideon,  AV^mfon,  A^r/. 
Gualdo,  &Ji««f  Ferdinando,  ^Victfnza,  /^f^ 
Goaldo,  &!gwV,  ^  Vicenza,  itej^  -   -    »- 

Gteen,ifi^.  Z)r,  iKeS^r ^Bell-Brought<>n,^w^*;^^ 

Graves,  Morgan,  £/^v  Woroefter 

Graves,  Mrs.  ^Mofeley-Hall, /?^^rr^<fr>!&/r*    * 

-(?V?yl€|  John,  jfey^f  V  Highnam,  Glo'fieirjh. 
Gibbes,  William,  Efi ;  DownJiatherway,  ifi//f 
Groves,  Grey,  CapL  of  the  W^lch  Fuzik^rs^     * 
Gar  bet,  Rsv.  Mr.  Samuel,  Wor'dftcr^ .  r        ,  -\ 

,.-':.':  ' .      Griffin, 


xvi.    S^UBSCRIBERS    NAMES,^ 

Griffin^  Riv.  Mr,  mimr  Canon  of  Wor'ftcr  Cathedral 

Griffith,  Riv.  Mr.  Re£f.  <?/ Stoke-Lacy,  Heref&rdfip 

Giles,  Rev.  Mr.  of  Worcefter 

Grcville,  Charles,  M.  P,  Glo'ftcr 

Green,  Mr.  Surgeon^  Litchfield  jj. 

Green,  Mr,   Valentine*  London  j 

Gediflfe,  Mr.  e/Chcadle,  Sinffordjfure  t 

Gwinnal,  Mr.  of  Worcefler 

GrAne,  Mr.  of  ditto 

Gale,  Mr*  Thomas^  ditto 

Grainger,  Mr.  Edward,  LaniSurv^QT^  ditto 

Hereford,  Rl  Bon.  and  Rl  Rev,  Lord  Bifhop  of      ^ 
Harlejr,  thn.  &  Rev:  Mr.  Prtf^.<?/Wor*fter  Cathedral  •: 
Holcomfae,  Rev.  JWr,  Prebendary  of  dirto 
Howe,  Hm.  William^  Efq ;  StoweL  Glo*Jlerffjire 
Hellier,  Sir  Samuel,  KnL  Woodhoufes,  Staffordfh. 
Hayes,  Dr.  Profeffor  of  Mkfic  in  i&eUmvirJtty^OxfoTd 
Hooper,  Thomas,  M  D.  Worcefter 
Hay  ward,  Thonias,  Efq ;  ditto 
Hall,  Richard,  £/y;  Barbadoes 
Hare,  Rev,  H&.  of  th  Vac  he 
Harris*  Rev,  Mr,  Re^,  of  Powick  £5?  Upton  Warren 
Hart,  Rev.  Mr.  ofSu  Georges'j,  near  Briftol 
Harrifont  Rev.  Mr,  Reef,  of Crooine  i^  Doverdaie,  ^. 
Hughes^  Rev.  Mr.  mimr  Qamn  of  Wor*fter Cathedral 
Hele  Rev,  Mr.  M^Jier  of  the  Grammar  School,  Bath 
Houtfton,  Mr.  Schoolmafier^  of  Wellington,  Shropp. 
H^n^ford,  Charles,  Efqi  Red-Marley  Ijaincot,  tP'oK 
HopKJJ^j   Richard  Cope»  £yy;  Worceikr 
Hall,  Charles,  M.  D.  ^ ditto 
Hancock,  Mr,  Engraver^  ditto 
Harder,  Mr.  Samuel*    ditto 
Ho  worth,    Mr,  Robert>  ditto 
Hillj  IVlr*  Thomas,  A^nw^  ditto 

HoJges^ 


subscribers:    NAMES; 

^Hodges,  Mr.  John,  Apaihecarj^   Worceiler 
"loldiTiip^  Mr.  Jofmh,     ditto 
rlammond,  hte.  Mr,  Thomis,  ditta 

lumphries,  Mr,  Zacharias,     ditto 

lallt  Mr.  Brewer^     ditto 
Hurft,  Mn  e/Cheadk,  Siafsrd^irs 
Holmes,  Mn  c/ ditto 
Hughes,  Mr.  ofhtomindti 
Hay  lings,  Mr*  Richardi  fm^  Birminghtni 


*t 
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Jenner,  iJ^t-.  Dr.  PreM  ^/Mag.  Co.  Ox.  &  Fr.  fWot 

Jennings  i?fv,  JWr,   Prebmdafy  of  dixxx>  :i 

Jones,  /Jn^-  Afn  Wm.  /J^^cy^/PJuckJey,  Kmf^  2  Bt  ^ 

Jones,  iJn?.  Mr.  ^/ChalfontSt  Giles*,  Bucks 

Johnilone,  James,  M  D.  Kiddcrmioftcr,  ^^pr^^ 

James,  Deirxetrius,  Ej\  j  Wor^fter 

Johnfon,  Benjamin,  Efq^^  ditto 

Jeffryes,  Henry  Vaughau,  Stifgem^  ditto 

liaac,  Mr,  Elias,  Orgmijl  of  Wor'fter  Cathedral 

Jackfon,  Rtv.  Mr,  ^/Armvr,  f^arwkl^ire 

Jones,  Nathaniel,  Ejq  \  &f  the  Temple^  London 

Jones,  Giles,  E/q  1   of  Bath 

Jones,  Mr.  .St'nartfoot,  OJieer  df  Excife^  Worcefter 

James,  Mr-  Thomas,  Aiiorn^\  Lidney,  Ch^'fierfiiri 

Jones,  Roynon»£/fi  Hay^-Hiil,  diu& 

Joncf,  V^m.  Efq\  Tyddenhao:,    ditto' 

Jones,  Charles*,  £/j  i  Oakle,     ditta 

Jacklbn,  Richard,  Efq  \  Mythe  mar  Tewkcfiiurji 

Jcyjics,  Mr*  Sajiiucl,  TewkeJbury,  GlQ*fterjBird 


Knight,  hte  dapt.  of  Worcefter 
Kijig,  RtiK  Mr.  of  Staaiord,  W^orcefiirlbire 
Kirby,  Mr.  Jghn^  ff''e$d-^ue/^  Cbcapftde^  Londoa 

Leigh, 


SV^SCRI-^nW^  WKMtB^ 


Lcigfi,  RhHon.  £,tfr^,  Stoneleigh  Abbey »  WarwkJ^ 
Lytteltoo^  Rf.Hm/L(rrd,  Hdgky^  IP^onefifrjmn. 
Lyttelton,  Hon^  Thomas,  E/q  ^  i^i. 
Lygon,  Reginald,  E/q ;  Maddresfieid>  dtUs 
Lane,  Rev,  Mr,  of  Worceiier 

Lane,  Mr,  Apothecary^  Alderf^e-ftreet  ,  

Ludford,  Riv,  Mr,  Taylor,  Berklwell,  l^^drwkk0:'' 

Langley*  Cspi,  Gkceftwjhire 

Lee,  Mr,  Tobacconidy  Glocefter 

Lewis,  Richard,  Lay-Clerk  of  Worcefter  Cathedral 

Long^  Mr*  James,  Worcefter 

Long,  Mr.  Edward,,  dittxi 

luovett*  Mr»  Timothy,.  Jpothecary^  ditto 

M. 

Mo  rely,  Kicliard,£yyi  ?/ Red-Marley,,      6BoQkjl 

Mence,  Rev.  Mr,  fenior  Cardinal  of  Si,  Pauls,  LojW 

Meyfey,  Charles  Watldns,  £/j  ;  Shakeohurftj  ^l?i-; 

Martin,  Roberi,  £/j ;  Worccfter 

Mites,  Rev*  Ai;\  Aiigfer  £/ //?^  College  School,  ditto 

Martin^  Rev.  NJr.  RemrofSt.  Hclen'jf,  Worcefter 

Moreton,  Rev,  Mr.  Re^or  ^/Red-Marley  DabitQC  * 

Moulding,  Jeffrey,  Efy\  Worcefter 

Mence,  Mr,  Benjamin,  ioy-C/^^it  of^  Wor'fter  Cathed* 

Moule,  Mr.  Philip,  o/' Hertford  College^  Oxford    * 

Millington,  Mr.  Langford,  Surg^m^    Barbadoes 

MilJington,  Mr.  Robert^  Worceftcr 

Morgan,  Mr.  James,  ditto 

^^tton,  Mr-  ef  ditto 

Morgan,  Mr,  John,  Inner-Simple^  London 

Mickten,  Mr.  John,  Ux bridge,  Middkfi^ 

Morris,  Mr.  of  Cheadlei  Sia^brdjhire 

Moor,  Mr,  John,  Worccfter 

Moor,  Mr,  Ofuer  of  Excifi^  ditto 

Mofcicy,  Mr.  yamue],  Pq/iry^d^ok^  ditto 

Napier^ 
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Napicrp  Mm.  Wjlliam,  £/yj  Worceftef 
Newcome,  Rcvi  Benj.  D.  i>*  Pnknd&ry  ^f  Wor'ftet 
Newton^  Rt*j,  Air*  John,  A.  M.  Glocefter 
Nott,  Rev.  Mr.  mimr  Camn  of  Worcefter  Cathedral 
Newoham,  Thomas,  Efq\  Broad  was.  Pf^Qt^Jteribire 
Newport,  James  Wakemiin^  Ejq\  Worcefter 
Nichols,  Mr.  Morgan,  Briftol 
Nafh,  Mr,  Thomas,  Surgemu  Bromfgrave 
Nafhj  Mr.  James,  i?/ New-Town,  near  Worcefer 

Oxford  y  Mortimer,  Rt.  Hm.  Earl  of 

Oliver,  James,  Efq ;  of  Worcefter 

Oliyer*  Mr.  Pr^^ory  cndCbapter-Clerk,  Worcdlcr 

^^ 

Pllmouth,  Ri.  Hon.  Marlvf  Hewel- Grange^  PFsr'fiJb 

Powis^  Rl  Hon.  Earl  ofi  Oakly  Park,  Shr^pjhire 

Pcrrot,  Ho«.  George,  £/^ ;  Ssrm  of  iJbe  Exchequer 

Palaogton,  Sir  Herbf?rt  Perrot,  BarL  WeftwoodjiTar. 

Pakington,  Z^dy^  of  Weftwood 

Perrot,  John,  £/yv  Inner  temple^  London 

Perrot,  CapL  Richard 

Preftw,  Geofg^jG?/,  of  R^yal  N^rtb  BrUOb  Dr^goani 

Parry,  CapL  Henry,  iVorcefierfhire 

Prichard,  kit  George,  Efq  \  Hope-End,  HUq 

Pritchett*  Rtv,  Mr,  i?/ Richards- Caftk,  Skropfbire 

Pritchet,  Rev.  Air.  Knightwick 

Parker,  Rev.  Ntr.  Reftor  af  Hasfield,  Gkcefierfhirs 

Pri^ftly,  Rev.M".  of  iheAcademyin^zinn^iiyn^  Land 

Page,  Richard,  ^laiicr,  £/f; 

Parfons,  John,  Efq\  Kemerton,  Gkcefierfiirc 

Palmer,  John  Fmi,  M,  D.  Worcefter 

Pyrke,  Jofeph  Watts,  Efq  -,  Litde-Dean,  GUfierjb^ 

Pemtouge^  Edmwnd,  j^y  \  Maismore,  dim    . 

d  Powell, 


Powelt  John,  Efqi  Lonaon 

^Pearks,  Rev*  Mr.  Warcefter 

'  Pulton,  Rsv.  Mr.  Thomas  ^/  Eaton 
Pulton,  Thomas,  £/^v  ^/Hanbury,  Ghce^erfiAfe 
Pyrkc,  Mr.  Robert,  Attorne^^  Ncwnham,  din  a 
Piercy,  Re^.  Mr.  Re^sr  e/  Shrawley,  JFm-sifierJbiu 
Pixol,  ^^1/.  Mr,  Thomas,  i?/Worcefter 
Parker^  Mr.  Thomas^  Aitorn^ ^km 
Phillips,  Mr.  Edmilnd,  Anorne^^  Gloceffer 

'  Peraberton,  Mr.  Jpotbecary^.ofWwrvm^dQn^  Berks 
Paul,  Mr,  Jmrmyy  Newent,  Gh^hrffjire 
Pattcrfon,  Rev.  Mr,  Cbapl.  ia  the  Royal  N.  BriL  Dr^ 
Penn,  Mr.  William,  Chalfoet  St,  Pcter'j,  Bucks    • 

[Palmer,  Mr.  Edward,  Birmingham  i 

Paribns,  Mr*  John^  Upton-Warren,  Wgn^&fidrt  > 
Phillips,  Mr,  Mercer^  Bromfgrove,  diUQ 

[Penny,  Mr,  Stephen,  Briftoi 

fFricket,  Mr*  Jolin,  ditto  ^ 

[perry,  Mr,  Nicholas,  ditto  T 

[Palmer,  Mr.  Julim^ Jmior^  Worceller  ^ 

iPcmberion,  Mr^  Jofeph,  Officer  cf  Excife^  ditta 

[Porter,  Mr.  John,  of  ditto 

QaarrirtgEon,  Mr*  DanicJ,^  Dijliilery  Glocefler 

R, 

Rayment,  Wm*  M,  D-  */WoIverhamptod,S;^rd50p 
Rogers,  Mr.  James,  Apotbecafj^  Glocefber 
^  Roberts,  Mr*  Thomas,y//;f.Light-pil]5G&)?^/&r>v 
f  Kted,  Mr»  eleHrical  Macbim-maker  ai  ibe  ^iodrmi  at 

Kxiights- bridge,  Hyde-Park 
Rcddal,  Mr,  John,  London 
^Ramfden*  Mr,  Officer  of  Rxtifgy  Worcefter 
[Redding,  Mr.  GUes,  vf  ditto 
lob^rcs,  Mr,  Johii^  Tamer^  Su  JohaV,cditto^ 
t  Stam- 
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Stamford,  BJ.Hm.EarJgf^  Bnv^-^lMk  Siaffi^rS^i 

Stamford,  Rt.  Hm^C^mU/soft  dilto 

Sandys,  Ri.  Hon.  Lord,  Omb^rO^Y'^Qoiiru  Wor'JirA; 

Sandys,  Mr,  Ft^^/cJt^  ^fNew-Collfg^  Oxford 

Sandby,  Rw*Dr.  Majkri^f  Mzg^ColltQ^C^mhddgp 

Sewart^  Rev.  Mr,  Canon  nf  Litchfield 

$tiJIing8ee€,  Rt^f*  Mtk  FeUcw  ^/"Mi-rton  Col,  Oxford 

Savage,  Tbo.  Birch,£Ay;  Elm]ey-CdUe»//%^fr/&. 

Steward^  Jghn^  E/^j  SroDC,  mtzr  Kiddermin*  diUj^ 

fiavage,  George^  M/q ;  Sevenhampton*  Gf9'JitrJhir& 

Steuartj  G liberty  M^  D.  Wolverhampton 

Smkli^  CulUng,  £yf ;  R^d  Urn  Square^  hqudon 

Scrafton,  Luke,  Efq ;  ^x-Jirai^  ditto 

Swift,  Deane,  E/q%  GoodricK,  Hcrefprdjhird 

Slater,  Rev.  Mr.  ^/  Keynfliam^  Si^nmfetjhirs 

Symo^,  Rei^.  JVfjr,  ^/  Briftol 

Sparrow,  Rev.  Mr.  i?/  Worcefter 

Smith,  R^.  Mr.  Precen^gr  efibeCMk,C}i-^fWoi^ 

Stephens,  Rjv.Mr,  S\kddiQnReS.  ofhUximbf  HanJm 

Stevens,  Mr.  William,  Menbani  {Wor^fier$, 

Sandby,  Mr,  William,  B&ckfelier^  London 

Sclater,  Mr.  Druggiji^  ditto 

Socket,  Mr*  AUarney^  Worcefter 

Stnith»  Mr,  George,  Mircer^  ditto 

Skinner,  Mn  ^/ ditto  .  . 

Staples,  Mn  Thomas,  AttQrney^  ditto 

Sorton,  Mr.  Tobaccmifi^  ditto 

Stanton,  JN^r*  Schohmfitr  &fSt.  John%  dkto 

Shewardj  Mr.  Jofeph,  ^/Bewdley,  M^€rcejhrjhir0 

Salmon,  Mr.  James,  Lay-Ckrk  e/ Wor'fier  Cathcd, 

Saunders^  Mr,  John>  Frethorn,  Glo^^erjkire 

r. 

Tucker,  Rev.  Dr.  Dean  <?/GIocefter 
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CHAP.      L 


I  Tte  Ortgm^  Anttqtniy^  and  Progrefi 
I  of  Electricity,  Opinions  of  various 
^^    Authors  on  Air. 

r3^)«€^TTEMPTS  to  fender  EMrldty 
Q  A  Q  intelligible  and  plain  have  been  lo 
£30(59(^  often  made,  and  with  fo  little  liic- 
cei%  that  the  Expeftation  of  the 
Public  is  almoft  at  an  endj  and  'till  ibma 
■  more  effeftual  method  be  purfued  than  what 
has  been  hitherto  prailis'd,  fo  long  tha^ 
wonderful  Appearance  of  Nature  will  remaiu 
inexplicable.  Tlierefore,  that  one  fo  tinac- 
complifh^d  and  unlearned  as  I  miift  <rxxi 
myfelf  to  be,  fliou'd  prefurtie  to  explain  it, 
will  doubtlefs  be  thought  a  vain  and  daring; 
Effort,  by  many,  who  may  be  inclined  to 
til  ink  that  little  more  can  be  produced  from 
my  illiterate  Labour^,  than  from  -ffifop*?; 
teeming  Mountain,  which  brought  forth  only 
a  Moufe. 

2.  This  was  fo  natural  and  obvious,  that  I 
could  not  help  forefeeing  it  my  felf  in  th-: 
ilrongeil    Light  r      The     method     therefore 

B  which 
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which  "appear'd  to  me  the  moft  eligible  and 
unexceptionable,  in  order  to  guard  againft  fuch 
an  ill-favourd  Reflexion,  was,  to  colleft 
the  Opinions  and  Experiments  of  feme  of 
the  moll  celebrated  and  authentic  Writers  ori 
this  ambiguous  Subjeft,  particularly  of  Sir  L 
A^ewton^  Mr.  Haukjbee^  and  Dr,  Franklin  % 
to  lay  I  their  obtervations  together;  to  com-- 
pare  them  diligently  and  candidly ^  and  to 
make  ufe  of^  whatever  I  found  proper  for  my 
fixed  purpofe  of  inveftigating  the  Truth, 

3-  By  fuch  a  careful,  and,  I  think,  rational 
method  of  proceeding,  together  with  my  own 
Experiments  and  Obfervations,  I  was  encou- 
rag'd  tq  hope  that  fome  farther  Light  might 
be  refle£ted  on  this  important  Subjed  thaa 
ever  was  before. 

4,  But  in  order  to  elucidate,  and  render  it 
more  inftruftive  and  entertaining  to  the  Reader, 
I  muft  beg  leave  to  prefix  a  brief  account 
of  the  Origin,  Antiquity,  and  Progrefs  of 
it 

5,  This  I  in  fome  meafure  anticipated  by  a 
former  Publication  i  but  as  I  have  many 
Things  to  add  to  the  Obfervations  I  then 
made,  I  now  take  the  Liberty  to  place  the 
whole  here  in  ono  regular  View* 

6,  The  Term  Ele£tricity  in  great  meafure 
explains  it  felf,  being  derived  from  EkHron^ 
which  is  the  Greek  N^e  for  Amber. 

7,  The  Ancients,  fome  thouland  Years  ago, 
Were  not  unacquainted  with  that  Property  10 

Amber 


» 


I 


k 


(3  V 

Amber  of  attracting  light  Bodies  after 
rubbing  it|  for  which  Reafoii  all  other  Thing.*? 
that  were  afterwards  found  to  be  endu'd 
with  the  like  Qualities  of  Attradion^  &c,  were 
caird  Elefbrics,  and  all  others,  Non-ele<Srics» 

8.  The  Reafon  why  Electricity  made  iaich 
flow  Advances  in  the  expcrimeotal  Way,  for'] 
fo  many  hundred  Years^  was,  from  its  not' 
being  known  that  it  efcap*d  thro*  other  Bodies 
into  the  Earth;  and  more  particularly  from 
not  knowing  that  all  fuch  BodieSj,  which, 
are  now  call'd  Eleftrics  per  fe^  were  the  only 
Bodies  which  could  prevent  fuch  Efqape, 

9*  Of  Bodies  which  are  endu'd  with  this 
Quality,  Glafs  is  found  to  be  one  of  the 
greateil  of  all,  even  much  to  exceed  that  of 
Amber  itfelf, 

lo.  The  very  firft  Man  that  we  hear  of^l 
who  was  fo  happy  as  to  make  any  confide-^ 
rable     Improveoient    in  Eleftricity,    is   Mr.' 
J^aukjheey    Fellow  of  the  Royal  Society,  near""] 
the  latter  end  of  the  laft  Century  >,  he  dilcb-^ 
Fcr'd  many  of  the  Experiments,  that  are  now 
exhibited,  with  a  glafs  Tubei  he  alfo  invented  a  * 
method  to  turn  glafs  Globes  and  Cylinders  qvk 
their  Axes,  and  nearly  of  the  fame  Conftrac-  * 
tign  with  thgfe  that  are  now  made  ufe  of^- 
fome    in    the    common    Way,     others    he 
cxhaufted  of  their  Air,  and  then  whirl'd  them  ' 
on   their  Axes,  and  exhibited  the  appearances  * 
of  Fire  in  various  forms,  and  in  fonje,  in  very 
great  plenty  • 
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1 1 .  The    next    confiderable   Improver    o| 
Eleftricity  was    Mr*    Stephen   Gray,    of  th(^ 
Charter-houfe^  who  fpent  no  fmall  part  of  his]| 
Time  ia  making  fuch  kind  of  Experiments, 
ilill  improving  on  Mr,  Haukjbeis  glafs  Tube; 
but  tho*  we  never  h^^ard  that  he  made    ufe 
of  the  revolving  Globe  or  Cylinder,  as  Mr. 
Ilaukjhee  did,   yet   he  carry'd  his  Refearche^ 
xiiuGh  farther  than  he,  and  from  the  great  num- 
ber of  Experiments  made  by  him,  he  may  trulj 
be  faid  to  have  fet  on  foot  all  the  Difcoverieg 
^hat     have   been  fmce  made  on  that  curiousil 
Subjeft, 

12.  Dr.  Defagulkrs  in  the   ifl  VoL  of  his 
Courfe  of  experimental  Philofophy,  p.    450,      1 
tell3  us,   that  Mr,  Gray  had  made  a  greater     \ 
variety    of   eledrical    Experiments    than    all      ' 
the  Philofophers  of  this  and  the  laft  Age^.-^^J 
It  was  he  who  difcover'd  that  Glafs,    AmberJ^B 
Refln,  Wax>  Silk,  Hair,  and  all  other  eleftric      i 
Bodies,  did  not  convey  the  deftric  Matter  to 
other   Bodies,    nor   fuffer  it   to  efcape   thro* 
them  like  Metals,  Water,  Animals,  and  fome 
others,  and  confequendy  if  he  lupported  the 
latter  with  the  former,  he  might  convey  it  to     '| 
dtftant  partSi  this  dilcovcry  was  produdive  of    " 


"*  Nocwithftanding  tins  iii  true,  and  tho'  the 
World  is  greatly  iiiJebted  to  him  for  fuch  itide- 
fatigabk  Pains  and  Indulby;  yet  it  muft  be  own'd, 
that  it  is  much  more  indebted  to  Mr*  Hankjics 
tor  pointing  out  the  means. 

ano- 
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another,  viz.  that  fuch  propagation  of  It  tm 
diftant  Bodies  feem'd  inilantaneous,  he  hinilelf 
having  experienc*d  it  to  be  fcnfibly  fop  to  the 
difbnce  of  8oq  feet. 

13.  It  was  he  who  difcover'd  it  to  efcape 
into  the  Earth,  and  havic;!;  like  wife  diicovcr'd, 
that  what  art  lince  call'd  dcdlrics  perje  would 
prevent  fuch  efcape,  his  method  was  to 
fufpend  a  Perfoii  horizontally  on  two  I^air 
QT  Jilk  Lines,  then  rubbing  his  jlaft  Tube; 
and  holding  it  near  his  Feet,  his  Face  or 
Hands  were  inftantly  capable  of  attrafting  and 
repelling  light  Bodies. 

14.  He  afterwards  difcoverM  that  more 
commodious  method  q\  eletftrifing  a  Perfon, 
vi^.  By  fetting  him  on  a  Cake  of  Refin, 
Glafs,  or  any  other  eleftrical  Subflance,  and 
that  it  was  equally  the  fame  as  iupporting  hiii^i 
with  hair  or  filk  Lines. 

15*  A  greater   Improvement   yet,  wasth^j 
introducing  of  the  glafs  Globe,  Cylinder^,  and  I 
Spheroid  whirling  on  their  Axes,  inftead  of 
rubbing  the  glafs  Tube,    the  Power  being  by 
that  means  increasM  to  a  very  high  Degree. 

16.  Thus  having  brought  it  to  fuch  Perfect 
tion,  a  great  Number  of  various  Experiments 
*rere  every  where  made,  particularly  after  it 
was  difcovcrM  fo  plainly  to  be  Fire,  as  to  kindle 
up  many  particular  Bodies  into  an  a^SuaJ 
Flame* 

17,  But  tlie  greatcft  Improvement  of  all, 
and  what  conducted  to  the  finifhing  Stroke, 

was 
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was  the  *  accidental  and  furprifing  Shock; 
difcover'd  to  Profeflbr  M.  de  Mujchenbroek 
of  Leyden:  An  Account  of  which  was 
communicated  in  a  Letter  frbm  Paris,  and 
was  as  follows: 

1 8.  March  25th  1746.  M.  de  Mufchen-- 
broekj  a  famous  Profeflbr  of  experimental 
Phyfics  at  Leyden,  has  wrote  a  Letter  to 
M-  de  Reaumur^  of  the  Royal  Acacieiiiy.  of 
Sciences,  containing  an  Account  of  a  very 
fingular  Experiment,  which  has  led  him  to 
fcveral  Difcoveries  concerning  Eleftricity. 

The      EXPERIMENT. 

'  19.  Having  fufpended  an  iron  Cannon 
horizontally,  upon  filken  Cords,  with  one  en4 
near  the  elcftrical  Globe,  he  faftened  to  the 
other  end  a  latten  Wire,  which  defcended 
into  a  Bottle  half  full  of  Water;  that  holding 
up  the  Bottle  with  one-  Hand,  while  thq 
Cannon  was  elcdrifing,  he  put  forth  a  Finger 
of  his  other  Hand  towards  the  Piece,  in 
order,  a§  ufual,  to  draw  off  a  Spark,  but  wa^ 
ftruck  fuch  a  violent  blow,  that  he  thought 
his  Life  was  at  an  end  i  and  adds,  that, 
ieftceming  himfelf  very  happy  in  efcaping, 
he  had  no  rhind  to  repeat  the  Experinirent, 
and  that  the  Commotion  he  felt  was  like  a 
Clap  of  Thunder. 

29.  As  this  Letter  came  at  a  Time  when 
many  learned  Men  were  employed  about 
Elcaricity,    the    Abbe   Nolkt  and  M.   de 

Monniers 
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Monniersy  of  the  fam^  Academy,   zealous  ttp 
fearch  into  fo  extraordinary  a  Phaenomenon, 
divefted  themfelv«s  of  Fear,   made  the  fame 
Experiment    as    M.    de    Mufchenbroek    had 
done,  and,  in  like  manner,  found  the  Com- 
motion very  terrible* 
London  Evening  Poft,  April  the  ift,  1746. 
21.  This  fudden  and  wonderful  Difcovery 
amazed  the  whole  European  World  a  confi- 
derable  time ;  for  before  this,  very  little,  if  any 
Power  or  Force  was  perceiv'd  in  Eleftricity  or 
even   fufped:edj  fo  ^ki^X  now  it  appeared  i6 
much  to  exceed  the  Power  of  what  was  found 
in  it  before,  as  to  bear  fcarcdy  any  Marmer.  of 
Proportion;  for  inftead  of  being  ftrong  enough 
to  be  felt  to  pufh  againft  the  Finger  (which,' 
before  this,   was  counted  a  great  Matter)  it 
was  now  found  much  utore  capable  of  moving 
a  Mountain,  and,  from  the  great  Number  of 
Experinients  which  were   fpon  made  in  all' 
Placesi    the  Progrefs  of  its  clearer  and  clearer' 
Difcovery  was,  from  that  Time,   exceedingly 

rapid. ^Having  myfelf  clearly  difto- 

vered,  by  a  repeated  Courfe  of  Experiments,* 
that  Air  is  a  principal  Agent  in  producing  * 
thofe  wonderful  eledkrical  efFea:s,  which  have^ 
of  late  years  fo  juftly  engag  d  the  attention  of 
the  curious,  it  naturally  conduced  me,  wha 
have  devoted  a  confiderabje  portion  of  my  time 
to  thofe  StiKlies,  (  particularly,  fince  Profefior 
Mufchenbroek  difcover'd ,  the .  gbove-mentioned 
wonderful  fofce;of  the  ?l§fl;ricej[  fluid )  to  emv 
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quire  mors  particularly  into  the  nature,  pro- 
pertieSi  and  conftituent  parts  of  the  Atino- 
fphere,  or  common  Air^  and  as  Chambers  in 
his  Di£tionary  gives  us  the  Sentiments  of  the 
moft  approv'd  Writers  on  that  Subje<St,  I  ap- 
ply'd  to  him,   who  informs  us, 

22.  *  That  Air  in  Phyfics,   is  a  thin  fluid, 

*  tranfparent,  compreffible  and  dilatable  Body, 

*  furrounding    the   terraqueous   Globe    to   a 

*  confiderable  height/ 

23.  *  Air   was  confider'd  by  fome  of  the 

*  Ancients,    as    an    Element,    but  then   by 

*  Element  they  \mderftood  a  diiferent  thing 

*  from  what  we  do/ 

24.  *  'Tis  certain  that  Air  taken  in  the  po- 
'  pular  itnic  is  far  from  the  fimplidty  of  aii 

*  elementary  fubftance  1   tho',   there  may  be 

*  fomething  in  it  which  bids  fair  for  the  appel- 

*  lation, Hence  Air  may  be  diftinguilh'd 

*  into  vulgar  or  heterogeneous,  and  proper  or 

*  elementary/ 

25.  *  Vulgar  or  heterogeneous  Air  is  a  coa- 

*  lition  of  corpufcies  of  various  kinds,  which 
^  together  conllitute  one  fluid  mafs,  wherein 

*  we  live  and  move,  and  which  we  are  conti- 
'  nually  receiving  and  expelling  by  refpiration ; 

*  the  whole  alfemblage  of  this  makes  what  we 

*  call  the  Atmofphere/ 

26.  *  The  fubftances  w^hereof  Air  cmififts, 
may  be  reduced  to  two  kinds,  viz.    Firll:,  the 

*  Matter  of  light  or  fire : Secondly,  thofe 

*  Bumberlcis  particles,   which  in  form  either 
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*  of  vapours  or  dry  e^fihalations,  are  riladfitjm 

*  the  earth,  water^  minemls,  vegetable.%  ani^  ^ 
^  mals,  &c,  cither  by  the  Iblar,  liibteiTaQeouo; 

*  or  culinary  Fire/ 

27*  *  Elementary  Air  properly  fo  called,   id 

*  a  certain  fiibtle  homogeneous  ekftic  matter; 

*  the  bafis   or  fundamental  ingredient  of  the 

*  atmofpherical  Air,    and  that  which  gives  it 

*  its  denonaination** 

28-  *  The  peculiar  nature  of  this  pure  se- 

*  therial  Matter  we  know  but  little  of  ^  what 

*  Authors  have  advanced  concerning  it  being 

*  chiefly  conjedural.  We  have  no  way  of  ex- 

*  amining  it  apart,  or  feparating  it  from  thet 

*  other  heterogeneous  Matters  it  is  mixed  with^ 

*  and  confequently  no  way  of  afcertaining  with 

*  evidence  what  belongs  to  it  abilraitedly  froul 
«  the  reft.' 

29  *  Dr.  Hook  and  fome  otiiers  will  have 
«  it  to  be  no  other  than  the  jEther  itfelfi  or 
^  that  fine,  fluid,  aiitive  Matter,  diffused  thrcf 

*  the  whole  expanfe  of  the  celeftial  regions ; 

*  which   coincides   with    Sir   Ifaac  Ntwtoris 

*  Subtile  Medium  or  Spirit*' 

30.  *  In  this  view  it  is  fuppofed  a  Body,  Jiu 

*  generis^  ingenerable,  incorruptible,  iminuta-* 

*  bJe,  prefent  in  all  places  and  in  all  bodies/ 

31.  I  alfo  confulted  the  learned  Bilhop 
hrieky*s  Siris,  where  he  appears  to  have  taken 
reat  pains  in  examisiing  the  nature  and  pro- 

serties  of  th^  Atmofphcre,  and  adopted  many 
of  the  opinions  of  the  ancients  on  ilie  fame* 
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r  32.  At  Sedion  137,   he  tells  u^*  that,  *  th# 

*  Air  or  Atmofphere,  that  furrounds  our  earth, 

*  contains  a  mixture  of  all  the  aftive  volatile 

*  parts  of  the  whole  habitable  world ;   that  is; 
Lof  all   vegetables^    minerals,   and   animals. 

*  Whatever  peripires,  corrupts,  or  exhales,  im- 
'  pregnates  the  Air,  &c.  ' 

33.  *   The   perpetual  ofdllations   6f    this 

*  elaftic  and  reftlefs  element  operate  without 

*  ceafing  on  all  things  that  have  life,   whether 

*  animal  or  vegetable,    keeping  their  fibres; 

*  velTcls,  and  fluids  in  a  motion  always  change 

*  ing,  as  heat,  cold,  moifture,   drynefs,  and 

*  other  caufes,  alter  the  elafticity  of  the  Air  ; 
,*"  which  accounts,  it  muft  be  own'd,  for  many 

*  cfteifts.     But   there  are  many  more   which 

*  muft  be  deriv'd  from  other  principles  or  qua- 

*  lities  in  the  air.     Thus  iron  and  copper  are 

*  corroded  and  gather  ruft  in  the  air,   and  bo- 

*  dies  of  all  forts  arc  diirolv'd  or  corrupted^ 

*  which  fheweth  an  acid  to  abound  and  difFufc 

*  itfelf  throughout  the  air/      Sed,  138* 

34.  *  By  this  fame  air,  Fire  is  kindled,   the 

*  lamp  of  life  preferv*d,  refpiration,  digelHorr, 

*  nutrition,  the  Pulfe  of  the  Heart,  and  motion 

*  of  all  the  Mufcles   feem  to  be  performed* 

*  Air  therefore  is  a  general   agent,  not  onljp 

*  exerting  its  own,    but  calling  forth  the  qua- 

*  lities  or  powers  of  all  other  bodies,    by  9 

*  divifion,  comminution,  and  agitation  of  their 

*  particles,  caufmg  them  to  fly  off,  and  beconw 
**voktile  aud  afitive,  '     139* 
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35,  *  Nothing  ferments,  vegetates,  or  pu^ 
trdies  without  air^  which  operates  with  all 
the  virtues  of  the  bodies  included  in  it,  that 
is>  of  aU  nature  ^  there  being  no  drug,  falu- 
tary  or  poifonous,  whofe  virtues  are  not 
breathed  into  the  air.  The  Air  therefore  is 
an  adive  mafs  of  numberlcfs  different  prin- 
ciples, the  general  fource  of  cprmptibn  and 
generation ;  on  one  hand  dividing,  abrading, 
and  carrying  off  the  particles  of  bodies,  that 
is>  corrupting,  or  dillblving  them  ;  on  the 
other,  producing  new  ones  into  being,  de- 
ftroying  and  beftowing  fornr^s  without  inter- 
miffion*  '   140- 

36*  *  The  feeds  of  things  feem  to  lye  latent 
in  the  air,  ready  to  appear  and  produce  tbcLr 
kind,  whenever  they  light  on  a  proper  ma- 
trix. The  extremely  fmall  feeds  of  fern, 
moffes,  mulhroom^s  and  fome  other  Plants^ 
are  concealed,  and  wafted  about  in  the  Air, 
every  part  whereof  feems  replete  with  feeds 
of  one  kind  or  other.  The  whole  atmoiphere 
feems  alive.  There  is  every  where  acid  to 
corrode,  and  feed  to  engender.  Iron  will 
ruft^  and  mould  will  grow  in  all  places.  Vir- 
gin -  earth  becomes  fertile  j  crops  of  new 
plants  ever  and  anon  ftiew  themfelves  i  all 
which  demonftrates  the  Air  to  be  a  cominoji 
feminary  and  receptacle  of  all  vivifying  prin- 
ciples/    141.  ' 

37.  •  That  there  is  fome  latent  vivifying 
fpirit  difpers'd  throughout  the  air,  cornmoa 

.    .  C  a  *  expe- 
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^^pcriaice  flieweth  ;  inafmuch  as  it  is  oe-^ 
celfary  both  to  vegetables  and  animals,  whe. 
ther  terreftrial  oraquatic,neitherBeafts*Inred:s> 
Birds^  nor  Fillies,  being  able  to  fubfift  with* 
out  air.  Nor  doth  all  Air  fuffice,  there  being 
fome  quality  or  ingredient,  of  which,  wheR 
air  is  deprived*  it  becometh  unfit  to  maintain 
either  Life  or  Flame.  And  this,  even  tho*  th« 
air  ftiould  retain  its  elafticityi  which  by  the 
bye,  is  an  argument  that  Air  doth  not  a^ 
only  as  ^n  antagonift  to  the  intercoftal  muf- 
c!cs*  It  hath  botli  that  and  many  other  ufesw 
It  gives  and  preferves  a  proper  tone  to  the 
veflcls :  This  elaftic  fluid  promotes  all  fecr^ 
tions  :  Its  ofciUatiom  keep  evety  part  in 
moiidn  :  It  pervades  and  adtuates  the  whole 
animal  fyflem,  producing  great  variety  of  cf- 
fed;s,  and  even  oppofite  at  different  parts^ 
xoohng  and  heating  at  the  fame  time,  dif-- 
tending   and   contradting,    coagulating  and 
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giving  and  taking. 
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and  impairing  it,  prefling  without  and  ex* 
panding  within,  abrading  fbme  parts,  at  the 
fame  time  infinuating  and  fupplying  others^ 
producing  various  vibrations  in  the  Fibresi 
and  ferments  in  the  Fluids  ;  all  which  muft 
needs  enfue  from  fuch  a  fiibtile>  adlive,  he- 
ti.TOgeneous  and  elaltlc  fluid*  '  143. 
38,  *  But  there  is,  as  we  have  obferved, 
fome  one  quality  or  ingredient  in  the  air,  oh 
which  Life  more  immediately  and  princi- 
pally depends.     What  tliat  is,  tlio'  Men  are 
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not  agreed,  yet  it  is  agreed,  it  muft  be  the 
fame  thing  that  fupports  the  vital  aiid  the 
common  flame,    it  being  found,   that  when 
air^  hy  often  breathing  in  it,    is  become  un- 
fit for  the  one,  it  will  no  longer  ferve  for  the 
other,  &c,  &c."     144* 
39,  N,  B.  This   and    much   more   to    the 
le  eifeft  is  contained  in  the  Biihop's  Siris, 
efTay  on  the  virtues  of  Tar-water« 
.^49.  When  I  had  perused  the  above  account, 
'  concerning  fuch  remarkable  properties  of  the 
atmofphere,   it   appeared,    efpecially   at    firft, 
jnite  incredible ;  particularly  where  he  endea- 
iTS  to  fhew,  that  the  Air  by  virtue  of  aethe-- 
ial  Fire  contained  therein,    includes  the  fper- 

-matic  forms  of  all  natural  things  : *  The 

^  feeds  of  things  feem  to  lye  latent  in  the  air, 
f  ready  to  appear  and  produce  their  kind :  ■    ■ 
**  that  every  part  of  the  air  feems  replete  with 
J*  feeds  of  one  kind  or  other  :  -l  that  the 

?  Element  of  s^therial  Fire  or  Light  feems  to 

*  comprehend  in  a  mix*d  ftate,  the  Seeds,  the 
^  natural  Caufes  and  Forms  of  aU  fublunary 

*  Things,'  and  the  like. 

41  •  Not  being  accuftom'd  to  fuch  kind  of 
Reafoning,  it  appeared  fo  extravagant,  that  I 
thought  to  have  palTed  over  that  part  without 
fartlier  notice. 

42  But  when  I  confulted  the  renown*d  Ba^ 
w^h^me  on  the  fame  Subject,  I  was  foon  made 
l^enfible  of  my  miftake  i  for  be  not  only  con* 
frms  what  I  fought  fo  improbably  in  genera!^ 

but 
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limonftrates  that  the  air  is  capable 
of  contaiming  things  of  the  moft  ponderous 
nature*  I  ihall  therefore  tranfcribe  his  own 
words,  who,  when  rcafoning  with  his  Pupils 
concerning  air,  thus  cxprelTes  himfelf. 

43,  *  Foflils,  I  am  certain^  arc  likewifb 
difcover^d  in  the  air,  FoflTiIsj  £jy  you  in  the 
air  I  'twere  as  neafonable  to  fuppofe  CaiUes 
there.  Bat  pleafe  to  hear  only  what  I  have 
to  offer  upon  this  head>  and  then  you  your* 
felves   be  judges. 

44.  -^  Do  not  then  all  foffil  falts  whatever, 
tho'  ever  io  fix'd,  if  they  are  diffolv'd  in  wa- 
ter (eipccially  in  that  which  you  attraft  front] 
air)  and  are  afterwards  digefted  for  a  lori 
time  in  a  putrifying  heat>   and  are  then  difi- 
tilled  with  a  gredt  degree;  of  Fire,   and  have 
their  fix'd  Refiduum  calcin'd  with  a  ftron 
open  one,  and  then  dtflfalv'd  in  the  air  :    D 
not,  liayy  aU  foffil  falts  whatever,  managed 
after  th  13  manner,   at  length  fly  off  into  the 
air?    This  is  a  Truth  which  a  great  Chy- 
mift  commujiicated  to  the    World    more 
than  an  Hundred  Years  ago*     Not  to  men'** 
tiori   the   diftillation   of    thefe   Salts,    with 
Sand,  Bole»  Brick -duff,  Potters,  and  Tobac*- 
co-pipe  Clay,  performed  with  the  intenfe 
Heat!  Do  not  the  Chymifts  every  Year  con^ 
vert,  by  this  method*  many  thoufand  pound 
weight   of    fuch   Salts,    into   acid    volatil 
Fumes,  which  they  call  Spirits?     And  doei! 
not  every  fuch  chymical  Operation  infeil 
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the  air?      And  does  not  this  Air  deilroy  file 
Bodies  that  are  exposM  to  it  ?     The  fingfe 
and  fimtj!^  mixture  of  Oil  of  Vitriol,    oit  of 
AUum,  cilof  Sulphur  by  the  Bell,   ^Ith 
Nitfey  Sea-feltr  of  Salt-gem,    conwrts  in  aa 
inftant  thofe  very  fix"d  Salts  into  Fufmes,    fo 
volatile^  that  they  can  hardly  be'  confin'd; 
With  which  die  Air  is  in  a  Ihort  Time  fo 
ftrongly  hnpregnated,  as  to  carry  diofe  Sahs 
to  great  diftances  alt  around*     But  infinite* 
are  the  methods  by  which  the  fame  Thing* 
is  ajffedted/  And  farther  ort,  -^  -■■    —  ' In  the 
laft  place,  Metals  themfelves  have  been  ib  far 
changed,  that  th^  Hkewife,  under  the  form 
of  a  volatile  Fume,    have  been  fcattered  op 
and  down  in  the  air.     This  i^  nniveri'ully 
known  tc  be  true  of  Mercury,  v/hicb  when 
agitated  only  by  a  Fire  of  600  Degrees,  ^ks 
off,  and  becomes  invifible*     And  if  the  Air 
impregnated  witji  it,    furround.>,    and  is  ap- 
plied to  a  human  Body,   how  wonderfully 
does  it  penetrate  it,    and  how  quickly  does* 
it  throw  it  into  a  Salivation!    But  t^iides, 
while  it  thus  flies  off,  it  carries  up  and  bears 
away  with  it  fome  part  of  certain  Metals;  as 
appears  from  the  diftillation  of  Lead  and 
Tin  with  Mercury*     Nay,  Lead,  Tin,  Iron 
and  Copper,    if  they  are  difpos'd  in  a  very 
fVrong  Heat,  at  length  difappear^  by  ittean^ 
of  the  Volatility  they  acquire  there,  and  thus 
far  are  diflipated  Hkewife  into  the  air.     A 
great  part  of  iinpcrfed  Metals  is  carried  off 

'  too 
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too  by  Lead  in  the  Teft.    But  wtten  Cobalts^  ^ 
Arfenics,    and  the  like  rapacious  Sulphurs,  *fl 
are  intimately  united  with  Gold  and  filvcr" 
Ore,    the  particks  of  the  Ore  being  by  tliis 
nieans  reoder'd  volatile^  when  they  come  to 
die  Fire,  they  carry  away  thefe  noble  Metals 
to  that  degree,  that  to  the  great  damage  of 
the  Owner*  a  good  part  of  them  both  is  loft,       ■ 
ifhich  by  a  gentle  calcination,    and  tlie  ad-  fl 
dition  of  feme  fixing  Powders,    might  be  ™ 
entirely  prefeiVd.     Herice,  therefore,  it  ap- 
pears*    what   an    abundance   of  Gold   and      j 
Silver  may  be  raifed  up  into  the  air.     No-  H 
thing*  indeed,  feems  a  greater  Paradox,  than  ^ 
volatile  Gold,    and  yet  we  are  certain  from 
undeniable  chymical  Experiments,    that  if 
you  take   common  fublimate  of  Mercury, 
and  rub  it  well  with  Gold  reduced  to  Pow- 
der,   and  then  diflill  it  in  a  Retort  with  re- 
gulus  of  Antimony,    the  very  Body  of  the- 
Gold  will  afcend  in  form  of  a  red  Oil,    and 
become  perfectly  volatile.     By  Sulphur  like- 
wife,    cakin'd  Vitriol,    and  Sal-ammoniac,' 
niix'd  and  apply 'd  according  to  Art,    almoft 
all  Metals  may  be  rendered  volatile  in  the 
Fire.     No  wonder  then,  that  in  clear  Wea- 
ther,   there  very  often  appears  about  Minef 
fudden  Fumes,   which  extinguiih  the  Lighl      . 
of  a  Torch,     See  Bay/es  Works*  vol.    lilji  fl 
p*  52<  Since  even  the  mod  denfe  Bodies  m^y^ 
the  form  of  a  Fume,  be  fo  carried  up 
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an other  L  -- 

ill  this  Affair,  and  which  like  wife  impreg- 
nates the  Air  with  thefe  metallic  parts,  and 
that  is  the  Air  it  felf  abounding  with  Salts 
and  Sulphurii.  For  m  I  have  already  fliewn 
^bovc  that  the  whole  Air  is  full  of  Salts 
and  Sulphurs,  and  as  it  appears  from  what 
I  have  now  deliver  d,  that  thofe  Salts  and 
Sulphun;  can  carry  aloft  even  Metals  them- 
felves  when  they  are  difiblv'd,  it  is  eafy  to 
apprehend,  that  the  Air  it  felf  can  by  tills 
means  effcft  that  the  parts  of  Metals  may 
be  iufpended  and  float  aboat  in  it/ 
45.  *  Before  we  leave  the  examination  of 
the  various  Bodies^  that  are  contiined  in  the 
Air,  and  of  the  different  Powers  which  pre- 
vail in  it,  we  mull  yet  take  under  confide* 
ration  one  quality  of  it,  which  is  very  lalu- 
tary  and  necelliry  to  the  Life  of  Animals 
and  Vegetables;  a  quality  which  has  not  yet 
been  accounted  for  from  any  other  property 
of  the  Air  J  but  by  a  diligent  inquiry^  how- 
ever, may  poffibly,  hereafter,  be  come  at  the 
Knovdedge  of.  Whether,  now^  this  Intent 
virtue  of  the  Air  is  actually  drav/n  out  of  it 
by  Animals  and  Vegetables,  and  hcoce  is  in 
a  ibort  Time  exhaufled  and  con  fumed ;  and 
whether,  when  it  does  thus  fail,  the  Ani- 
mal dies,  no  body  is,  I  think  at  prelent,  able 
to  detennine.  This  however  is  certain,  that 
if  a  fmall  Bird  is  put  into  a  large  Receiver 
D  •  f oU 
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:^  i  full  of  i^mmdil  cold  Air ^  and  the  Received 

•^  is  -theh  very'clofely  ftoppM,  the  Bird  will 

/.grow  fiek  and  vomit  within  a  quarter  of  an 

*  hour,  and  die  in  the  fpace  of  half  an  hour 
^  aftet.  Boy/e  on  the  ^ir.  p.  1 84. — ^A  Fifh 
^  keptinWati^,  in^veflijl  well  clofed^  with^ 
/^  out  rcBewing  the  Airy  dks  in '  a  ihort 
V*  time,    Fifh  likqwife  die  in  ponds,  that  are 

*  every  where  frozen  over^  and  quickly  perifti 
N  -^  in  Watery  out  of  which  the  Air  is  exhaufted. 

*,Hi^.  de  V  Acad.  R&j/.de^  Scien.  1699.  240. 
*\ijoi.  ^6.y^nd  Mem.  224. — —r Flame,  and 
1  a  red  hot  coal,  quickly  go  out  in  air^  that  is 

*  clofe  pent  in.  The  litde  Eggs  of  any  Infeds 
^  whatever,  being  accurately  ftopt  up  in  glafs 

*  yeflels,  do:  not  produce  their  young,  though 

*  affifted  by  a  kindly  warmth.  The  Seeds  of 
^  Plants  likewife  duly  moiftened,    and  fow'd 

*  in  the  beft  Earth  in  clofe  Glafles,  do  not  grow, 

*  or  give  any  figns  of  a<flive  Life,  tho'  excited 

*  by  a  due  degree  of  heal.  On  the  other  hand, 

*  the  upper  fiirfece  ofBlood,  that  is  expos'd  to 

*  the  Air,  is  of  a  bright  fcarlet  colour,  whilft 

*  in  every  other  pait^^wltere  the  air  don't  come 

*  at  it,  it  grows  as  bkck^as  the  juices  of  a  Gut- 

*  tle-filh :  And  yet,  aScifeon:  as  ever  this  black 
'  part  is  laid  open  to  the  air,  the  black  colour 

*  is  imrnediately  chang'd  again  into  a  fearlet; 

*  All  thefe  experiments  then  make  it  appear; 

*  that  there  is  in  the  air  a  certain  hidden  vir- 

*  tue,  which  cannot  be  accounted  for  from  tlic 
^  properties  of  the  airi: which  have  been  hi-< 

*  therto 
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therto  difcover*d.  Sendivogm  maintained  it 
t>pcAly>  that  there  lies  hid  in  the  air^  the 
occult' Food  of  Life;  and  other  Chymifls 
have  MTerted  the  fanje :  But  what  that  is, 
or  how  It  afts,  or  what  is  the  proper  eiFeft 
of  it,  is  a  matter  ftill  in  the  dark,  Happy  the 
Perfon  that  ihall  happen  to  difcdver  it.  Let 
this  hint  fufike  for  perfbns  that  arc  ignorant 
of  it.  Is  it  not  the  claftic  Part  of  the  Air 
alone?'  * 
46.   ♦  For  my  own  part,  I  confefs,  I  cannot 

*  apprehend,   that  either  the  natural  Philofo- 

*  pheira,  ■  or  Phyficians,  have  yet  difcover'd  the 
^  phyfical  caufe  of  this  wonderful  quality  of 

*  ail".   1  have  fecn  indeed  a  great  many  conjee-* 
^  fnres  upon  it ;  but  they  have  almdl  all  fallen 

*  of  themfelves/     Dallo^w's  Tranjlation  of  Bo^ 
^J^Oifves  TAeor.  o{  the  Art  of  Chym;  p,  292* 
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SECTION    47, 

Sir  liaac  New  ton  V  Ruks  of  Meajam/:^ 
in   Philofophy.     Andy    th  AuthorV 
Firfi  Principles. 

r3BW*<"^FTER   having  cqnfulted  thofe  re- 
J^  ^  ^  fpedablc  Authors,  mentioned  in  th? 
u_iiJ(M(^. preceding  Chapter,   upon  Air,    anc 
throughly  and  ilridly  examined  the 
cle<ftrical  Fluid,  by  means  of  the  moft  efFec- 
tual  Ejcperiment^,    that  I  could  cither  meet 
with  or  invent,  and  varied  and  changed  them 
into  many  dift'crent  forms,  I  dUigently  com- 
pared the  eledrical  fluid  with  the  deicription 
that  had  been  given  of  air^  and  confidering  the 
whole  with  the  utmoft  attention  and  accuracy, 
1  was  convinced  of  the  truth  of  many  thiogSj 
which  they  had  advanced,  fince  it  was  no  mor^ 
than  I  myfelf  faw  verified  at  the  eleiflrical  ap* 
paratus,  ^ 

48,  When  a  Writer  undertakes  to  explain 
atid  fettle  any  important  point,  which  befotQ 
was  doubtful,  his  Firft  Principles  fhould  he 
ratipnal,  and  his  Method  peripicuous;  In  order 
to  which,  I  ihall  lay  down  my  firft  and  funda^* 

mental 


ment^  ^^io^^l^. fupt^  jf  in^Ber,^toi  fetve    . 
for  fo  liteny  Hfeafds'of  f*rUeor]^Jbfr|fie' AifV  ^ 
which  ^e'ofy'  i-A§ill'1liyeftigJ»  6jr  ^  Itiii^  ^ 
of  Pradic^   /.  ie.  Experiinents :    And  this  I 
(hall  endeavour  to  xSs.Ql  wkh  fuch  ckariiefs  and 
plainnefs,  that  thofe  Heads,  or  firft  Principles 
may  fupply  the  i^lace  bf  a  Criterion,  or  Touch- 
ftone,  whereby  to  prove  the  validity  of  myCon- 
clufions;  and  if  tiaey  be  though^  aniatisfadldry» 
pr  infafficient,  by  any  of  my  Rcaders^let-them 
be  tried  by  Sir  Ifaac'i  excellent  Rules  of  R^~ 
foning,  which  are  as  follow:" 

49.  Rule  I.  We  are  to  admit  no  more 
Caufes  of  natural  things  than  fuch  e^dr^ . 
both  true  and  Jujpdent  to  explain  their 
appearances. 

To  this  purpofe  the  Philoibphers  (ay,  that 
Nature  does  nothing  in  vaitt>  and  more  'is'i^ 
vain,  when  lefs  will  ferve.  ;■  <  •    ;  *• 

Rule  II.  Ihereforey  to.  the  fame  natu-'i 
fal  ejfeSfSf  we  mufi^  ds  far  as  pojji^^ 
ajfign  the  fame  caufes.  ,  \ 

Rule  III.  I7je  qualities  of  bodies  y  which 
^mit  neither  intenfan  nor  remjfton  of 
degrees ,i  and  which  are  found  to  belong 
to  ali  bosSes  within  th&  reach  of  our  Ex^ 
<perimehts^  ate  to  be  ef^^emd  the  univerfdl 
^afy'ties  of  all  bodies  whatfoeve^,      '  / . 

RuIq'   " 


(  22  )  Part  I. 

]  Jlul)^  jy.;  Jn  experimmial  Philofopby 
^^are  ip  li|ok^^po^^Pf'oPp^tionSy.c9lle0ecl 
k^  ^^^r^/  InduSitpn  from  Ph^nomenay 
as  accurately  or  very  nearly  true^  not- 
^ithjiandin^  any  contrary  hypotheA^^  that 
tru^  be  imagined^  tillfiich  time  as  other 
P^mtmna  occur,  by  which  they  may 
uther  be  made  more  accurate,  cr  elfe 
liable  to  expeptiom^     Prindp,  Book  3d. 

p,'   202*.  •;  •■■■■• 
•o. .  '.  ■    .    ■      •■■.-■.'■.    ■  .  ■■      ■'  .. 

-^  Tq  thef?  jRyJi^^  .Ihave  fubjoin'd  tibiofe  Hea^s, 
or  Syl^enj  of  njy  Firft  Principles,  that  both  may 
betne  more  6afily  rcferr'H  to; 

S  E  C  T  I  O  N  50, 
!Sr^_IRST,  That  in  the  beginniitg,  the 
3|J  >5  All-Wise  and  Omnipotent 
"  GREiTOR  of  all  things  form- 
ed art  univerfal  eeiherial Fluid  or  primary 
Air,  endutd  with  theutmofi  purity,  fub^ 
tiliy,  and  rarity ',  andinfiiie,^  a  perfeSily 
fubtile  elaftic  Fluid.' 

•  Secondly,  That  tbewhok  Univerfe  is. 
nplete  mth  it.\  for  otherwife  a  Fluid  fa 
perfectly  fubtile  and  elaftic  would  be  per-^ 

petually 
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^etually  exfandtng^  till  all  farts'  wei^e 
equally  fullX  and  then  niitBer  thewhbk 
nor  its  parts  could  remain  endued  with 
that  perf0  elaflicity,  which  was  at  fiffi 
fupposdy  and  at  prefent.  appears. 

^  Thirdlyj\?i&^  this  Mther  or  pure  j4tk 
is'univerfaliTiotonlyin althpen/paces,  out 
in  th^  minuteft  vacuities  of  the  fnofi  com^  « 
paSi  Bodies  by  reafon  of  its  being  cornpofed 
of  almofi  infinitely  finer  Particles  than 
thofeof  grpfs  Mattery  <wbich  renders  i.it 
capable  of  permeating  the  fmall^^  Pvres 
and  Interfaces  of  the  hardefi  and  clofeft 
Subftances, 

Fdurthly, ;  Since  the  Eprth  is  endue^ 
with  a  property  of  tran/piraiion  or^iof 
hreflthin^.Jor:j^>  tf^e  mc^  volatile  pfirti 
of  it  tf^.ft.confidiirabk  hs^ight  from  ifs 
fur  face  y  thofe  Effluvia  become  blended^  ^ 
incorpbratedy  and  moji  ifitimately  mixed 
with.  Particles  .of  the  univerfal  pur^ 
j^ther-w'p  Air^  and  by  that 

means  conjlituie  a  fecohdary  Atr^^  or- 
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mrial  Fhid^  mid  the  only  me  that  could 
{(ill  now)  he  proved  to  exifi. 

*  Fifthly,  Thm  from  the  elaflkity  of  iti 
Particles  artfeth  an  Intnmifcence^  afwell-- 
ing  or  expanding  Property  and  confiant 
endeavour  of  extending  their  Limits  to 
greater  dimenfons  :  Hence  they^  and 
confequently  all  Maffes  compofed  of  fmb 
elajiic  Particles^  miitually  repeL 

Sixthly  and  Laftly ,  I'hat  tins  univerfal 
Airy  altho  ifwijibley  is  neverthelefs  true 
and  real  Fire  in  thefiriBefl  Senfe  of  thg 
Wordy  mid  endued  with  tlje  ntmofl  Force. 

51*  To  fhew  that  the  learned  Bl/hop  Berke- 
ley was  entirely  of  this  Opinion  with  regard  to 
com  Dion  Air^  the  following  Quotation  was  ex- 
tracted from  his  Biris. 

52.  ^  Irt  common  Airi    he  fays,    we  may 

*  conceive  two  parts,  the  one  more  grofs  which 

*  is  railed  and  carried  oflF  from  the  Bodies  of 

*  this  terraqueous  Mafs ;  The  other  a  fine  fub- 

*  tile  Spirit^  by  means  whereof^  the  former  is 

*  render'd  volatile  and  elaiUc^    Together  they 

*  compoie  a  Medium,  whofe  ekfticity  is  lefi 
than  tliat  of  pure  -^ther.  Fire,  or  Spirit,  in 
proportion  to  the  quantity  of  Salts,  Vapours, 
and  heterogeneous  Particles  contain'd  therein/ 
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I 
I 


SJriSf   Se<S. 


150, 


53- 


5;;.  *  It  is  man  I  feft  therefore^  tKat  commftfl 

*  Air,  is  no  diHindt  element;  but  a  Mafs,  erf 
'  mixture  of  things,   the  moft  heterogeneous^ 

*  and  even  oppofue  to  each  other,    which  be* 

*  come  Air^  by  acquiring  an  elafticity  and  vo** 

*  latillty  from  the  attraftion  of  fome  adivcf 
/  fubtile  fubftancc ;  whether  it  be  Called  Fire, 
,*  i^ther,  Light,  or  the  vital  Spirit  of  the  Worlds 
<  in  like  manner  as  the  particles  of  Antimony, 

*  of  themfelves  not  volatilej  are  carried  off  by 

*  fublimatiun*  and  rendered  volatile,  by  cohere 
;*  ing  with  the  particles  of  Sal-ammoniac*    But 

*  a^on  and  iead:ion  being  equal,  the  fpring 
'  of  this  ^iherial  Ipirit  is  diminished,  by  being 

*  imparted.  Its  velocity  and  fubtilty*  are  alfo 
'  lefs  from  its  being  mixed  with  grofler  parti- 
/  cles.  Hence  Sodud  moves  flower  than  Light, 

*  as  mud  than  water  * .  *  Se^ft#  147*  ■■  «* 
Hence  alfo  aether  is  properly  no  more  than  pure 
air,  and  common  air  a  lefs  pure  aether  1  confe? 
^uently  they  repel  each  other*  > 

14.  That  fuch  a  number  of  Articles  fhoul4 
be  fe'd  on  as  Firil  PrincipleSj  whereon  to  efti- 
tlifti  the  Theory  of  a  Syftem  of  Philofophy,  I 

*  It  is  not  my  Intention  to  Infinuatc,  that  what 
is  contained  in  thefe  Quotations,  is  any  real  Proof 
of  my  AfTerrions  i  but  to  IheWj  that  what  I  have 
here  advanced,  is  no  wild  Thought  of  my  owii^ 
but  what  is  agreeable  to  Experiment j  and  what  hal 
been  maintained  by  Authors  of  high  Rank  in  th'fe 
RepLiblic  of  Letters ,  long  before  fuch  a  fubtile 
elaftic  x^gent  was  diicovered*  J 

E  fuch 
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linifl:  own,  is  fomething  unprecedented  :  But 
r  tis  Fadls  are  fo  Ihibborn  as  to  yield  to  no  Rea- 

Zoning,   thd'  ever  fo  plaufible,   the  following 

indubitable  ones  are  exhibited,  to  evince  that 
[•fuch  an  univerfal  primary  Air  or  iEther,   not 

jonly  exiib  in  grofs  Bodies,   but  is  alfo  clearly 

tVerified  to  the  Senfes  :  Univerfal  I  fay,  fmce 
[at  maniteftly  appears  to  be  fo,  as  far  as  human 
J  art  and  induftry  can  purfue  it  $  i,  e,  as  far  as 
[the  Clouds^  and  muft  therefore  be  allowed.  See 
[£ir  J/aacs  third  Rule  of  Reafoningp 

55*  That  the  exiftence  of  fuchan  univerfal 
[primary  Air  or  iEther  was  long  ago  perceivM, 

is  evident  from  many  of  the  Writings  of  the 
t^ancient  Phllofophers ;    and  the  fame  doftrine 

las  been  adopted  and  cultivated  from  time  td 
l^ime  by  many  eminent  modems^  and  paiticu- 

'larly  by  fome  of  our  own  Countrymen,  as  the 
^^reat  Lord  Bacrn^  the  indefatigable  Mr,  Boyie^ 
fthe  learned  Prelate    Dr.  Berkeley^  Bifhop  of 

Cloyne,    and   elpecially   the   great   Sir   Ilkae 

56.  But  before  I  produce  the  Experiments 
that  prove  it  to  exift  in  the  pore&  of  grofs  bo- 
dies, as  Sir  Ifaac  had  ailerted,  I  fhall  endeavour 
rto  obviate  an  objetSion  or  two  that  may  pofli- 
Ay  be  made  to  fome  particular  Articles  of  my 
"heor)%  tliat  they  may  appear  to  others  in  the 
Ufame  rational  and  convincing  Light  in  wluch 
"ley  do  to  my  felf*     As 

57  I.  What  reafonable  pretence  there  can 
be  tor  fuppofing  two  diftiad  Airs* 
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U.  What  Properties  the  ekiSrical  ^thcr 
has  in  common  with  Air. 

IIL  What  Properties  it  has  in  common  with 
the  iEther  or  pure  Air,  viz.  fuch  Properties 
of  it,  as  are  afcribed  to  it  hy  Sir  Ifaac  Newton, 
and  the  learned  Prelate  before  mentioned* 

58,  Firfif  That  the  opinion  of  two  kinds 
of  Air,  diftinft  from  each  other,  is  not  a  mere 
Novelty :  This  appears  from  Chambers'%  Ency^ 
clopcedia,  as  well  as  from  the  before- mentioned 
$iris  :  And  herein  Bifhop  Berkeley  feems  not 
jonly  to  favour  fuch  an  Opinion  himfelf  j  but 
informs  us,  that    *  iEther  by  the  ancient  Phi, 

*  lofophers  was  ufed  to  iignify  promifcuoufly, 

*  fometimes  Fire  and  fometimes  Air-  For  they 

*  diftinguifti'd  two  forts  of  Air,     Plata  In  tho 

*  Timasus  fpeaking  of  Air,  faith,  there  are  two 

*  kinds,  the  one  more  fine  and  fubtile,  called 
^  aether,  the  other  more  grofs  and  replete  with 

*  vapours* '     Seifl.  168, 

Sir  Ifaac  Newton  alfo  feems  to  be  of  the 
fame  Qpinioji, 

59,  I.  *I  fuppofe*,  fays  he,  *  that  there  is  dif- 

*  fus'd  through  all  places  an  a^therial  lubftance^ 

*  capable  of  contrafliion  and  dilatation,  Jlrongly 
«  elaftic,  and,  in  a  word,  much  like  Mr  in.  aii 

*  reJpeSls^  but  far  more  fubtik.  * 

60,  IL  *  I  fuppole  this  ^ther  pervades  aH 

*  grofs  bodies,  but  yet  fo  as  to  ftand  rarer  irt 
<  their  pores  than  in  free  fpaces^  and  fo  muc% 
^  the  rarer  as  their  porea  ai'e  lelL  '  ^c*  Se« 
Sir  Ifaag  Newton^  Letter  to  Mu  Boyle^  written, 
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in  the  Year  1678.     Again, 

6 1.  Secondly  J  A  moft  remarkable  congmlty 
appears  between  this  Fluid  and  the  common 
Air  iQ  almoil  even^  relpe*5t.  The  eleftrical 
Fluid  is  pofleffed  of  every  property  belonging 
to  the  comnnon  Air/  both  eflential  and  acci- 
dental* (  unlefs  that  of  poaderofity  or  gravity 
may  be  excepted  'f* ,)  viz.  rarity,  fubtiky,  an4 
clafticity;  is  capable  of  dilatation  and  contrac- 
tion j  their  particles,  like  thofe  of  comrtion  Air, 
mutually  repel  and  recede  from  each  other^ 
altho'  in  a  much  greater  degree.  But  if  the 
eleftrical  fluid  is  dcftitute  of  one  property  be- 
longing to  the  common  Air,  there  are  others 
belonging  to  tlie  eleftrical  fluid,  not  to  be 
found,  or  at  leaft>  not  to  he  eafily  render'd 
fenfible  in  common  air  ;  e,  g.  the  common 
air  feems  almoft  incapable  of  exhibiting  any 
figns  of  light  or  fire  ^  nor  can  it  be  rendered 
vifible  like  eledlrical  or  pure  air. 

62,  Another  property  feems  common  to 
both  the  cledtrical  and  the  grofs  air,  which  is 
this  ;  the  grofs  air  contained  in  the  fenfible 
pores  of  the  moft  rare  hollow  bodies,  is  capable 
of  being  heated  by  fri^Sion,  as  well  as  the  elec- 
trical and  more  pure  air  contained  in  the  mi^ 
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f  I  have  attempted  to  prove  it  by  as  accurate  a 
balance  as  I  cou'd  well  procure,  but  cou'd  never 
perceive  the  leaft  gravitating  Property  belonging  tq 
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puteft  pores  of  the  moft  denfe  metalis,  tut  ift 
a  much  lefs  degree ;  and  twp  fticks  of  the  rareft 
dry  hard  wood,  when  rubb'd  together  will 
grow  hot  as  well  as  metallic  bodies,  altho'  as 
was  before  obferv'd,  in  a  much  lefs  degree. 
And  the  indefatigable  BoerJbaave,  who  had 
jnade  a  number  of  thofe  experiments,  informs 
us,  that  two  gold  plates  may  be  rubb'd  toge- 
ther till  they  grow  fo  hot,  as  to  be  juft  at  the 
point  of  melting  :  The  pure  Air  or  Fire,  con- 
tained in  the  minute  pores  of  the  gold,  feem 
much  more  capable  of  receiving  an  intenfe  heat, 
than  the  more  grofs  Air  contained  in  the  fenfi-. 
l)le  pores  of  thofe  rare,  hollow,  light  bodies  j 
and  yet  we  find  even  tiat  in  thofe  bodies,  will 
grow  fo  hot,  by  means  of  violent  fridlion,  as 
to  be  frequently  kindled  into  an  adual  flame. 
63.  The  Third  and  principal  thing  to  be 
cxamin'd  is,  whether  the  eled:rical  Air  be  en-* 
dued  with  the  fame  natural  qualities  and  pro- 
perties which  are  afcrib'd  to  ^ther  by  Sir  I^^jq 
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SECTION    64. 

Experiments,  wikif  Jhewj  ihat 
ele^cal  Fluid  u  endued  with 
two  inherent  or  ejfential  Properties 
of  iEther,  and  in  a  moft  ftirprifing 
degreCy  namely  thofe  of  extreme  Rarity 
and  extreme  Elafticity^ 

l^5K)^  H  O'  almoft  every  Experiment  either 
^  T  ^  illuftrates  or  dcmonftmtes  the  great 
^^w^  Rarity  and  ElafHcity  of  the  ekaricaf 
Fluid  I  yet  none  more  than  the  Ley-1 
den  Experiment^  which  Shock  and  Explofioa 
are  entirely  owing  to  the  alternate  exertion  of 
thofe  two  properties,  particularly  in  fomc  of 
Pr.  Franklins  capital  Experiments,  of  which 
the  following  is  a  Specimea, 

65.  That  ingenious  and  approved  Experi* 
tnentalift,  in  order  to  exaniine  into  the  fur- 
prUing  force  of  that  moll  wonderful  Phenomena 
ef  Nature,  juft  difcover'd,  namely,  the  Elec- 
trical Subtile  Medium,  had  contrived  a 
Device,  which  he  calVd  a  magical  Pidure,  by 
means  of  v^hich  he  could  ftrike  a  hole  thro'  ft 

whole 
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tvhole  quire  of  paper^  altho*  a  quire  of  papef 
thoutjht  good  ai-mour  againft  a  Sword  or 


IS 


even  a  Piflol-BuJlet- 
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An  ekaricai 
Jack,  with  which  he  could  roaft  meat.  This, 
when  in  motion,  was  loaded  with  loo  Spanlfh 
dollars,  which  feem'd  not  in  the  lealt  to  retard 

Its  motion. —  3d.  A  fdf  moving  Wheel, 

which  would  make  50  turns  in  a  minute,  al- 
tho' above  50  Inches  in  circumference.  * 
4th.  By  means  of  the  force  of  the  elcdlrical 
fluid  he  could  invert  the  Poles  of  the  magnetic 
Needle  ;  give  a  rnagnetilm  and  polarity  to 
Needles  that  had  none  before,  and  invert  theni 

at  plealure,  ^ *  5th.  He  could  kill  aTurw 

key  of  10  pound  weight;  and  had  once  nearly 
kiU'd  himfelf,  of  which  we  have  the  followbg 
narrative* 

66*  *  He  inadvertently  received  the  ftroke 
of  two  of  his  large  glafs  Jars  through  his  arms 
and  body,  when  they  were  very  near  fully 
charged.  It  feem'd  to  him  an  univerfal  blov^f 
throughout  the  body  from  head  to  foot^  and 
was  followed  by  a  violent  quick  trembling  in 
the  tmnk,  which  went  off  gradually  in  a  few 
feconds*  It  was  fome  minutes  before  he  could 
recoUeft  his  thoughts,  fo  as  to  know  what 
was  the  matter ;  for  he  did  not  fee  the  flafh, 
tho*  his  eye  was  on  the  Spot  of  the  prime  con- 
dadlor,  from  whence  it  ilruck  the  back  of  his 
hand  ;  nor  did  he  hear  the  crack,  though 
the  by-ftanders  faid  it  was  a  loud  one  1  nor 
particularly  feel  the  jftroke  on  his  hand,  tho^ 

5  he 
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^he  afterwards  found  it  had  niifed  ^^  ^  fwell- 
■  ing  tharcj  of  the  bignefs  of  half  a  Swan-fliotj 
%or  Plftol'buUet.    His  arms  and  the  baclti  of^j 
'  his  neck  felt  fomewhat  numbed  the  remaiuf' 

*  der  of  the  evening,  and  his  brealt  was  lore 
'  for  a  week  after,  as  if  it  had  been  bruiie4v 

A  full  proof  that  bodies  are  replete  with  thati 

ftibtile  Medium^  and  that  the  Force  of  the , 

.  fhock  is  from  the  violent  difplacing  of  if  in  t|io  j 

pores  of  grofs  bodies. 

67.  From  what  he  had  experienced  of  this 
claftic  fire,  he  avers,  tliat  tlie  greateft  known 
effe6ts  of  Lightning  might  be  exceeded  by  it^ 
fince,  by  his  method  he  could  obtain  as  great' 
a  quantity  as  he  pleas'd. 

68.  Add  to  thefe,  thofe  well  known  Expe- 
riments mentioned   by  the  Rev.  Mn  Jones, 

*  There  is  hardly  a  motion  in  nature*,  fays  thaC^ 
Rev,  Author,  '  which  this  fluid,  when  apply 'd 
'  by  a  diligent  Experimentalift  is  not  capable 

*  of  producing.     It  will  give  a  reBHmear  mo- 

*  tion,  in  all  directions  :     It  will  produce  the 
^  motions  of  Rotation  and  Resolution.     It  will 

*  keep  a  body  fufpcnded  at  a  certain  diftance 
■  in  the  air,  without  any  vifible  caufe,   and 

*  make  it  turn  fwiftly  on  its  axis.     It  will  ac- 
'  celerate  vegetation^  increafe  the  motion  of  the 

*  blood  in  the  arteries,  raife  water  into  tides  ; 
'  and  in  a  word,  will  ihew  itfelf,  as  a  natural 

*  Inilruinent,   to  be  Uttle  lefs  than  Ail-suf- 

*  FICIENT-  ' 

69.  N.  B.  Moft  of  the   above-mentioned 
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Experiments,  when  examined,  appear  to  tn-*^ 
performed  by  the  two  fbre-mention*d  natural 
properties  of  i^thcr,  viz.  exceffive  Rarity  and_ 
Elafticity,  alternately  exerting  their  eontrary 
forces  or  qualities  in  dellroying  and  reftoring 
the  equilibrium,  and  by  that  means  generating 
motion. 

70.  Our  two  Englifli  Worthies*  viz.  Lord 
^acofif  and  Sir  Ifaac  Newton,  were  ftrongly  pof- 
fefs'd  of  an  opinion,  that  in  the  pores  or  inter-* 
ftices  of  all  grofs  bodies  was  a  certain  fubtilo 
Medium  in  form  of  Air,  but  indefinitely  more 
rare  of  fme  than  that,  and  as  remarkably  more 
ikfiic  and  expa^five  or  Jpringy.  That  this  adlive 
Medium  in  their  pores,  or  Spirit  as  they 
termed  it*  was  the  caufe  of  thofe  furpriling  af- 
fections and  properties  of  motion  which  we  fo 
frequently  behold  in  inert  matter.  A  concife 
account  of  tlie  opinion  of  the  former  I  find  in 
the  Rev,  and  ingenious  Mr*  Jones  s  Treatife 
on  natural  Phllofophy ;  and  that  of  the  latter  in 
Sir  Ifaac's  own  Works  :  And  firft,  of  the 
former, 

71 .  Mr.  jfonest  when  treating  of  the  dodrin© 
of  mechanical  Gaufes,  cites  the  following  paf- 
fages  from  Lord  Bacons  Works  to  illuft  rate  his 
£»wn  opinion  concerning  fuch  Caufes, 

72.  *  Certain  it  is '  (  fays  that  noble  Lord  ) 

*  that  GOD  worketh  nothing  in  Natuki^ 

*  but  by  SECOND  Causes,  and  if  they  would 

*  have  it  otherwife  believed,  it  is  mere  Impofturc^ 

*  as  it  were  in  favour  towards  God  ;   and  no^ 

F  ^  thin^ 
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^  thing  ^&ttot<td  offer  ta  the  Atith^fifO'^^^ 
«  the  Unelean  facr^ce  of  a  Zj/^  *.  -  -  ^  '-;,., 
73.  «  It  is  obferved  by  the  -farae^  Aiitjbm^ 
♦^  with  that  brightnefs  of  Expreffiorv  fofamiUiir 
'  to  him  on  all  occafions,  that  Hem  and  €^ 
•.  are  Nature's  two  Hands,  whereby  ibe  i^|^e% 

*  worketh  -f-.  The  natiire  of  CM  in  partacislar^ 
^  he  propbfes  as  a  thing  worthy  the  Inquifitioa 

*  both  for  ufe  and  difclofure  of  CAUs&g;|w/ 

*  And  he  does  not  feem  to  have  believed^  that 
^  Cold  is  a  mere  privation  of  fubftanee,  but? 

*  rather  that  it  is  aftive,  and  tranfitive  into 

*  bodies  adjacent^  as  well  as  Heat§.  Giiber^^ 
^  the  HKignetic  Philofopher,  having  poJSefs'd 

*  himfelf  of  an  attraStio  in  difianSi  had  ptd>li&-^ 

*  ed  the  do£trine  of  an  abfolute  Vacuunv  m 

*  the  fpaces  between  the  ccelcftial  Orbs,    llbe 

*  Lord  Bacon,  on  the  other  hand,  had  forgfied 
^  to  himfelf  a  Theory,  according  to  which,  atf 

*  ipace  isjiiled  either  with  aerial  or  fiery  naturej|» 

*  He  denied  alfo   that  the  pores  or  cavities  rf 

*  tangible  bodice  admit  of  a  Vaciram  ;   but 

*  that  they  contain  eitlier  Air,  or  a  fubtile 
^  Spirit  proper  to  their  nature  anddii^fition/ 
Of  this  Spirit  he  treats  as. of  \  material  CwiC^ 
<'ejed:ing  all  thofe  pretended  Solutions  as  uii^ 
meaning  and  unphilofophicalj  which  are  de^ 

*  Adv.  of  Learn,  p.  5,       f  Nat.  Hift.  Cent.  L 
No.  6^.  f  ibid.  §  ibid. 

II  Theoria  noftra  n^gat  vacuum  illud  coacerva^inp 
Gilberti  inter  globes  fparfos,  fed  fpatia  vel  acred  "^^ 
^mmdnix\Jitirepkri;  ,       Smmx^li. 
"  r  -  ^  -^         ^  duced 


j^hicc4^om  f^Kr^  or  ^alities^  in  ittatter,  an^ 
.with  which  the  Schools  in  his  time  did  very 
.in\icfa  ^bofund.  ^  Whatfoevca-  is  invilible '  (fays 
iio  ♦  cither  in  refped  of  the  body  itfdf,  or  the 
«  fixxdlnefs  (^  the  parts,  is  but  Uttle  enquired. 

*  And  yety  thefc  are  the  things  that  govern 

*  JSFiStTUitEVprincipally  f  and  without  whicK 
:^  yott  jpannot  make  any  true  Anafyfis^  and  In- 
'.f  akadon  of  the  proceedings  of  Nature.  The 
"tf'Spirits,  or  Pneumattcalsj^  that  are  in  all  tan- 
.^  ditd^  bodies,  are  fcarce  known.  Sometimes 
;?  ui^  take  them  iot  Vacuum  ;  whereas  they 
.f  Itfe  the  moft  adtive  of  Bodies.  Sometimes 
r^tfcey  take  thent  for  Air  ;  from  which  they 
li^'di&r  as  much  as  wine  from  water.  Some-? 
•t*  times  they  wiH  have  them  to  be  natural  heat ; 
'  *  whereas,  fomc  of.them  are  cold.  And  ibmc- 
^  times  they  will  have  them  to  be  the  Virtues 
':^  wd  ^tfalities  of  the  tangible  parts  which  they 
J  fee ;  whereas  they  are  things  by  themfelves. 
,♦  'And  when  they  come  to  Plants  and  living 
cf  Creatures,  they  call  them  Souls.  And  fuch 
\f.  Superficial  Speculations  they  have  ^  like  Pro- 
-f  -fpcftives,  that  ihew  things  inward,  when  they 
i  are  but  paintings.  Nei&er  is^this  a  queiHon 
J  of  fFords,  hut  infinitely  material  in. Nature • 
^  ■  ■.  As  to  the  motions  corporal,  within  the 
if  enclqfures  of  bodies,  whereby  the  Effe£ls  pais 
i4  between  the  Spirits  and  the  tangible  parts,^ 
/  which  are,  rardfadion,  colliquaUon,  concoc- 
^  tion,  "maturation,  &.c.  they  are  not  at^all 
J  handled.   Batthey  arc putoflf by  th^ name? 
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:*  of  Virtuea,  and  Natures,  and  Aftions^  and 

*  Paffions,  and  fuch  other  logical  words.  w 

*  It  is  certainj  that  of  all  Powers  in  Nature, 
«  Heat  is  the  chief  j  both  in  the  Frame  ofNa^ 

*  ture,  and  the  Works  of  Ari^.  *     See  Mr. 
yones's  nat.  Philof,  p,  220, 

74.  Had  Lord  BaconWd  to  fee  the  Difcoveries 
BOW  made  by  means  of  Eleftrici ty,  and  found 
that  there  was  in  real  faft  fuch  an  aerial  in  vi- 
able Subftance  in  the  pores  of  bodies,  as  He 
and  Sir  Ifaac  Newton  had  conjecftur  d,  and  pof- 
fefs'd  of  the  moft  wonderful  properties,  which 
he  had  before  afcrib'd  to  it  ^  might  we  not 
reafonably  luppofe  he  would  have  made  fome 
alteration  in  his  plan,  or  at  leaft  have  Icngth- 
en'd  his  metaphor  1  and  inflead  of  comparing 
Heat  and  Cold  to  the  two  bands  of  nature, 
might  probably  have  compared  tli^  ekarical 
Fluid,  either  to  nature's  handmaid  and  chief 
agent;  or  elfe  to  what,  he  fays,  governs  Na- 
ture ?  And  if  heat  and  cold  were  two  hands, 
he  might  pofixbly  have  concluded,  that  nature 
had  more  hands  than  two,  and  that  the  Rarity 
and  Elafticity  of  the  fubtile  Medium  were  the 
moil  principal  of  alL  * 

75*  Sir  Ilaac  ^i?^/£?j|'s  Sentiments  concern"- 

!lng  fuch  a  Medium  in  the  pores  of  grofs  bodies 

are  contained  in  the  concluding  paragraph  df 

hx$  Principia,  and  are  as  follow  : *  And 

*  now  we  might  add  fomething  concerning  % 
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^mertmn  moft  fubtile  Spirlf,  which  pervadek 

^  and  lies  hid  in  all  grofs  bodies  ;  by  the  force 

[f  and  aftion  of  which  Spirit,  the  particles  of 

[*  bodies  mutually  attract  one  another  at  near 

f  diftances,    and  cohere,    if  contiguous;  and 

U  eledric  bodies  operate  to  greater  diftances. 

If.  m  well  iiepelling  as  attrafting  the  neighbour- 

[f  ing  corpufcles  ^  and  light  is  emitted,  reflect- 

U  ed,  refracted,  infleftedj  and  heats  bodies ;  and 

f  all  fenfation  is  excited,   and  the  members  of 

1^  animal  bodies  move  at  the  command  of  the 

WilU  namely  by  the  vibrations  of  this  Spirit, 

mutually  propagated  along  the  folid  filaments 

I*  of  the  nerves^  from  the  outward  organs  of 

i  ienfe  to  the  brain,   and  from  the  brain  into 

^  the  mufclcs.  But  thefe  are  things  that  cannot 

*  be  explain'd  in  few  words^  nor  are  we  fur-^ 
^  niih'd  with  tliat  fufficiency  of  experiments 
"V  wiiith  is  required  to  an  accurate  determina- 

I  f  tion  and  demonftration  of  the  laws,  by  which 

*  this  eledific  and  elaftic  fpirit  operates.  *  — — ^ 
That  portentous  Paragraph  is  now  very  clearly 
and  literally  fulfiirdj  as  the  following  Experi^ 
ments  moft  evidently  prove* 

76-  Let  any  number  of  Perfons  lay  each  a 
finger  an  different  parts  of  another  Perfon,  as 
on  his  face,  back  of  his  hand,  legs,  and  other 
parts  of  his  body,  and  let  Aim  at  the  fame  time 
draw  off  a  fpark  from  the  prime  conduftor, 
&C'  each  of  thefe  Perfons  will  feel  a  pulfatioii 
^rnder  his  finger  in  contact,  at  the  fame  inftant  1 
:god  i£  the;  room  be  a  little  darkened;   a  Ughl 

;  ap- 
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appears  under  each  of  them-  — —  Or,  Secmdly^ 
[Jf  they  lay  tach  a  finger  on  diiFcrent  parts  of  a 
Knetallic  body,   and  one  of  them  at  the  fame 
itime  draw  off  an  eleiaric  fpark  from  the  prime 
Ptondudor,    &€*    with   the    hand   at   Hberty, 
p^ery  one  of  them  will  have  the  fame  fenfation 
under  his  finger  as  before*     Or  if  any  number 
of  perfons  put  each  of  them  a  finger  in  a  veflel 
bf  water  of  any  fize,  and  one  of  them  draw  off 
an  eledric  fpark  from  the  excited  apparatus, 
«?rery  perfoa  at  the  fame  ijiftant  will  feel  a  pul- 
iation at  that  part  of  the  finger  immerfed  in 
the  water. 

77,  Thrdfy.  If  three^  four,  or  more  perfons 
communicate  with  each  other  in  the  fi3llowmg 
manner,  -■  ■  Let  the  firft  perfon  lay  a  finger 
ou  the  face  or  back  of  the  hand  of  the  fecorid  ; 
the  fecond  lay  a  finger  of  his  other  hand  on  the 
back  of  the  hand  of  the  third ;  in  like  manner 
the  third  on  the  back  of  the  hand  of  the  fourth, 
&c.  and  then  if  the  firft  perfon,  with  a  fing^ 
l>f  his  hand  at  liberty,  or  ever  fo  long  an  iron 
rod  or  wire,  draw  off  an  electric  fpark,  every 
one  is  affefted  thereby,  and  a  fenfation  and 
light  is  perceived  by  each  perfon  at  the  part 
in  contadl-  I  myfelf  have  been  the  fixth  perfoa 
from  whence  that  fmall  eruption  was  mad^ 
and  yet  at  the  fame  time  have  been  very  fen- 
iible  of  the  pulfation  under  my  finger :  Fartlier 
than  that  I  never  tried  it.  This;  however,  is 
certain,  that  were  as  many  hundreds  or  diou- 
lands  fupported  on  i^leitric  bodies,  and  to  lay  ^ 
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finger  lightly  on  each  other  as  before  direiftec 
every  one  would  experience  the  fame  fenfatloc 
and  lights  provided  the  lafl  perfon  communis* 
cate  vi^ith  tlie  floor  at  the  time  the  firft  perfcr 
drawls  off  the  fpark* 

78.  Are  not  thefe  manifeit  prooft^  that  the 
pores  of  bodies  are  replete  with  a  fubtile  elailic  - 

.  fluid*  fimilar  to  the  ekarical  fluid  j  and  liW 
■  that  too>  appears  in  form  of  fire  ?  and  alfo  that 
the  propenfity  to  preferve  an  equilibrium  among 
all  its  parts  is  fuch,  that  if  the  leaft  rarefaiftionT 
be  made  at  any  one  fingle  part  of  a  number  of 
contiguous  bodies  (which  may  be  efFe«Sted,  by 
only  drawing  off  a  fingle  ipark)  every  part  con- 
tained in  thofe  bodies,  on  trial>  feem  fenfible 
of  it,  be  they  ever  fo  many,  or  ever  fo  far  ex- 
tended^ provided  only  they  be  fupported  with 
thofe  original  eleftrics,  and  the  farthert  perfon 
ftand  on  the  floor. 

79.  N,  B,  It  15  to  be  remember'd,  that  in 
the  foregoing  experiments,  neither  of  thofe  bo- 
dies on  whom  the  experiments  were  ma<le^ 
were  previoufly  eleftris'd>  which  furely  mufl 
be  a  clear  proof  that  it  exifts  in  thofe  bodies  at 
all  times,  as  alfo  of  its  extreme  elafticity. 

80.  If  any  ingenuous  and  unprejudiced  per- 
ion,  after  feeing  mofe  experiments,  can  flail  rea- 
fonably  doubt,  whether  there  be  a  fubt3e,  aftlve 
agent  in  the  pores  of  thofe  bodies  $  to  put  it 
part  dlfpute,  and  to  prove  that  it  is  retained  in  - 
bodies,  by  means  of  the  repellancy  and  prelTure^ 
of  the  incumbent  atmoipherei 
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Si  Let  a  clear  glafs  jar  of  water  be  ptit  un* 
der  the  Receiver  of  an  Air-pump,  where  the 
exhauftion  is  no  fooner  begun,  but  the  little 
expanfive  particles  arc  plainly  k^n  to  rife  and 
efcape  thro'  the  body  of  the  water  to  the  fur- 
face  I  and  this^  all  the  time  of  the  exhauftion. 

82.  ^  From  fermented  liquors  they  appear 

*  in  much  greater  plenty,   and  frequently  re- 

*  main  vifible,  after  they  have  quitted  the  li- 
<  quor,  and  rife  like  ftcam,  as  may  be  proved 
'  by  while  wine,   and  many  other  transparent 

*  liquors,  that  have  undergone  any  confide rable 

*  degree  of  fermentation • — — From  grofs  and 

*  wealcer  liquors,  that  contain  leis  of  this  fpirit 

*  and  more  of  the  grofs  air,  it  afcends  in  larger 

*  bubbles  j  which,  if  the  liquor  have  any  de- 

*  gree  of  tenacity,  as  fmall  beer,  &c^  it  remains 

*  at  the  top  in  a  great  number  of  bubbles,  in 

*  form  of  froth  :  All  liquors  thus  robb'dof  this 

*  fpirit,  become  vapid  and  dead  i|  - ' 

,    83,  Secondly.  *  In  like  manner  it  is  obferved 

*  to  efcape  from  many  folid  bodies,   when  in 

*  vacuo,  and  immerged  in  water,  particularly 

*  Salt-petre,  if  the  liquor,  wherein  it  is  im- 

*  merged,  be  a  llrong  clear  A£h-lye  §  . ' 

84,  I  purposed  by  way  of  order  or  method, 
after  proving  the  exiilence  of  fuch  an  agent  in 
the  pores  of  bodies,  to  (hew  how  a  fluid  fo 
fubtile  and  elaftic  could  be  retained  there ;  but 
iince  the  fame  thing  was  efFeftually  proved  by 
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te  removal  of  tlie  air^  that  work  is  eiitifcly 

fuperleded.     Thole  experiments  on  the  Air- 

I  fjump  as  effectually  prove  the  caufe  of  its  re-^ 

I  lenlion  in  bodies^  as  it§  exiftence  there  ;  fines 

I  the  repelling  air  is  no  Iboner  remov'd,  but  the 

little  particles  are  feen  to  efcape  from  their 

Cells. 

85.  The  explanation  of  the  next  principal 

I*>r  chief  accidental  property  alfo  will,   for  tlie 

[fame  reafon,     be   much   facilitated   thereby^ 

fiamely,  How  a  fluid  fo  extremely  fubtile  and 

elaftic  could  be  colledled,  and  retained  on  the 

prime   conduftor,    &c. —  But  exclilfive 

l^f  the  foregoing  auxiliaries  or  aids  afforded 
by  means  of  the  air-pump,  Reafoh  alone  muft 
be  fufficient  to  inform  the  ingenuous  and  un- 
prejudiced enquirer  after  truth,  that  fince  fb 
fubtile  and  elaftic  a  fluid  is  undeniably  con** 
denfed  and  retaiued  in  the  open  air,  the  air 
muft  necelfarily  be  the  only  agent  that  retains 
it  ;  for  as  a  propeniity  to  maintain  an  equili- 
briuni  among  all  its  parts  is  a  well  known 
property  of  an  elaftic  fluid,  nothing  but  the  air 
can  poflibly  be  a  barrier  to  it,  (when  accumu^ 
lated  on  bodies )  fufficient  to  confine  It  long 
enough  to  muke  the  proper  experiments. 

Sir  Ifiiac  informs  us,  that  the  air  produc*d 
from  hard  bodies  is  the  moll:  elaftic,  which  is 
natural  to  fuppofe  i  for  by  realbn  of  the  mi- 
nutenefs  of  the  pores  of  thofe  hard,  denfe  and 
ponderous  bodies  (fuppofe  metals)  nothing  but 
tlli§  lubtile  elaftic  fluid  is  capable  of  occupy- 
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Ing  or  pdfleffing  them  ;  this,  when  freed  frorti 
its  confinement,  neceffarily  remains  much  more 
elaftic  than  tlie  lame  quantity  ot  the  common 


air. 


86,  But  to  obviate  a  flight  objedion^  which 
anay  pofiibly  be  made  to  thofe  experiments  oU 
the  Air-pumpp  viz-  "T/joJi  Experiments  prove  m 
wore  than  that  Air  is  contained  in  grqfs  bodies^ 
Jfotb  folid  and  Jluid^  which  wanted  no  proof  in 
this  place  ;  Jince  abnoji  every  one  who  has  made 
Mxperiments  with  the  Air-pump  is  well  ajfured 

^  4>fit  long  ago* 

87.1  anfwer  :  Though  it  is  fo  well  known 
to  be  Air  %  yet  it  is  fuch  air,  that  moft,  who 
liave  hitherto  reaIon*d  on  it,  fcarce  know  what 

Lto  make  of>  or  what  to  call  it.  They,  finding 
,it  fo  different  from  common  air,  call  it  fadti- 
tious  or  artificial  air,  generated  air,  counterfeit 
air,  to  diftinguiih  it  from  any  natural  produc- 
tion •f'p  And  they  may  find  too,  if  they  fink  a 
piece  of  brafs  in  a  glafs  of  clean  water,    and 

L  place  it  under  the  receiver,  and  exhauft  the 
external  air,  the  pure  ele£trical  air  contain  d  in 
it,  foon  begins  to  iliew  itfelf ;  and  if  the  ope- 
ration continues,  almoft  the  whole  furface  of 
the  brafs  will  be  covered  with  little  pearly 
bubbles  which  rife  out  of  it  *  %  confequently 
the  brals  is  pervious  by  this  pure  air,   i,  e. 


*f  See  JBiif/^'^Ditftionary,  under  the  Word  Factious* 
♦  Sec  Mr.  A'hnin\  ilh  Vul  q( Ladies. 
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j^ther  ;  but  very  far  from  being  fo  by  tlir 
common  air  ;  fo  far  from  it,  that  even  the  bar- 
rels of  the  common  condeniing  engine  are  ge- 
nerally made  of  brafs  to'  confine  the  air>  altho* 
it  be  fometimes  fo  extremely  condenfed  with- 
infide  of  it.    The  chamber  of  the  wind-gim 

alfo.-^ If  in  the  foregoing  experiment  it  had 

been  common  air,  and  yet  find  fo  eafy  a  pai- 
ikge  out  of  the  brafs,  when  only  the  weight 
of  the  iitmofphere  was  taken  off,  how  much 
eafier  would  it  pervade  the  brafs  barrel  of  the 
condenfer  or  wind-gun >  when  the  clafticitjr 
was  then  perhaps  ten  times,  or  much  more  in- 
creafed  ? 

88.  As  to  counterfeit  air^  or  generated  air^ 
fmce  fuch  terms  could  never  be  rendered  intel- 
ligible, nor  has  it  ever  been  explained,  how,  or 

^n  what  manner  fuch  air  was  generated,  no 
wonder  if  many  have  been  much  puzzled  for 
a  meaning. 

89.  But  fallacious  as  thefe  may  be,  nothing 
can  illuftrate  and  confirm  any  thing  much 
more  clearly  than  this  kind  of  reafoning  does, 
that  Sir  Ifitac's  pofition  was  juft  and  true  con- 
cerning his  iEther  in  the  pores  of  grofs  bodies^ 
and  confequently  well  founded  :  And  I  may 
add  too,  that  the  following  method  of  producing 
artificial  air  muft  be  as  great  an  illuftration  and 
confirmation  of  the  juftnefs  of  the  ift.  and  4th, 

•Articles  [or  Heads]  of  my  Theory  5  and  that  they 
are  true,  or  at  leaft,  that  they  are  founded  011 
reafon>  pamcularly  when  we  cosfider  with  what 
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facility  we  can,  by  aiialyfing  grofs  bodies,  and  re- 
ducing them  to  their  JiV/i  Principles  or  original 
chaotic  form,  generate  fuch  artificial  air,  that 
fliall  in  almoft  every  rCfped  refemble  the  com- 
mon air  :  Nothing,  I  fay,  can  illullrate  and 
confirm  any  thing  much  more  clearly  than  this 
does,  that  the  pores  of  grofs  bodies  are  replete 
with  fuch  a  primary  ain 

90.  The  method  I  mean,  is  that  made  ufe 
of  by  the  renown'd  Dr.  Hales  in  his  vegetable 
Statics.  He,  by  means  of  menftruums,  fermen^ 
tations,  heat,  diAillation,  (ic.  diflblv'd  and  ana- 
!yfed  bodies  fo  nearly  to  tlieir  frjl  Principles, 
that  the  primary  air,  originally  in  their  pores, 
rifing  in  diftillation,  Oc.  along  with  the  terref- 
irial  particles,  were  fo  combined  with  each 
other,  as  to  form  a  confiftence  which  reiem-^ 
bled  the  common  air  in  almoft  every  refp^fti 
iinlefs  that  of  the  vivifying  and  falutary  quali- 
ties ;  i>is  artificial  air  being  for  the  moft  part 
found  noxious,  and  veiy  foon  fatal  to  animals 
when  put  into  it, 

91,  What  condudled  him  to  fuch  experi- 
ments and  reafoning  fliould  feem  to  be  a  mif- 
taken  notion  which  he  had  conceived,  viz.  tliat 
tlie  elements  were  of  a  very  mutable  naturep 
and  eafily  chang'd  and  metamorphos'd  from 
one  to  another  ;  and  that  the  air  in  particular 
was  endued  with  a  double  capacity,  i.  e,  of 
changing  pra  re  nata^  as  he  exprefles  it,  from  a 
ftrongly  attrafting  fix'd  ftate,  to  a  permanent^ 
and  vauly  elailic  one,  and  vice  ver/a* 

gz* 
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■  92*  One  thing  in  particular   is  very  we^ 
I     worthy  of  obfervation,  which  feems  to  illuftrate 

■  -   Sir  Isaacs  doarine^  concerning  the  wonderful 

elafticlty  of  the  primary  Air  or  iEther  in  the 
pores  of  grofs  bodies*  What  I  mean  is>  that 
the  fanie   pure  aether,    which  was  contained 

I     in  the  pores  of  a  body  not  exceeding  a  cuhicaj 
Inch,  fhould  yet  (  when  feE  at  liberty  and  ex-  - 
panded  by  heat,  and  then  mixing  with  the  ter* 
reftrial  corpufcles,  and  the  whole  reduced  dowi) 

I  to  the  temper  of  the  grols  fecondaiy  air)  be  fuf- 
ficient  to  form  645  times  that  quantity,  which 
W^  die  cafe  of  the  artificial  air  die  Dr.  obtain'4 
from  the  human  calculus. 
9g,  Probably  if  thefe  kinds  of  experiment^ 
were  duly  exaniin'd,  a  tolerably  jull  proportion 
plight  be  obtained  betweeu  the  cUfFerent  purityi 
different  rarity,  and  different  elafHcity  of  thq 
primary  and  lecondary  air  j  the  Dr,  being  ig-5 
*  porant  of  fuch  an  elaftic  medium  in  the  pores 
of  bodies  as  is  fince  dilcover'd,  falfe  conclufiona 
from  fuch  kinds  of  experiments  as  thofe  were 
inevitable.  How  ingenious  were  the  Dodor's 
conclufions ;  and  yet  how  falfe  do  they  appear  ta 
be  when  viewed  in  a  diiferent  light !  This  will 
be  mo  e  clearly  proved  at  tlie  beginning  of  tho 
Milcehany,or  Third  Part.  ♦ 

94.  There  is  one  tiling  more  of  great  weight, 
a  Property  in  bodies  not  yet  mentioned, 
which  is  (to  me  at  leaft)  as  great  a  confirma-* 
tion  of  the  exiftence  of  a  finer  elalHc  fluid  than 
common  air  in  the  pores  of  denle  bodies,^  as 

any- 
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mj  one  tlimg  can  be,  namely,  that  Soimd  is 
conveyed  or  propagated  through  them  with  the 
greateft  facility ;  and  not  only  propagated,  but 
magnified  ^fo.  Is  not  the  caufe  of  this  Ph^* 
iiomenon,  the  great  elafticity  of  the  pure  air 
contained  in  thofe  bodies?  Since  it  is  found  by 
experiment,  that  Sounds  in  general  are  magnified 
and  propagated  to  greater  diftances,  in  propor- 
tion, as  the  elailicity  of  the  common  air  is  in- 
creafed  -f- , 

95*  Mr.  Clare  in  his  fluids  has  coUefted  ie- 
veral  fads  (moft  of  which  are  well  known)  to 
prove  the  propagation  and  increale  of  Sounds 
through  denfe  bodies ;  but  he  accounts  for  the 
Phasnomenon,  by  fuppofing  them  to  be  propa- 
.gated  by  means  of  the  vibrations  of  the  parts 
of  thofe  foHd  Bodies  themfelves  ;  and  gives  us 
the  following  accounts  to  prove  it  :  And  firft, 
of  a  Perfon  who  was  born  Dea£ 

96*  *  I  have  feen  a  Perfon,  *  faith  he,  *  that 

*  was  born  deaf,  (and  probably  will  always  con- 

*  tinue  fo,)  when  he  held  the  end  of  a  Viohn 

*  between  his  Teeth  on  which  another  play'd,^ 
rejoice  very  mijch>  as  being  that  way  fenfible" 
of  the  Mulic.  This  could  only  be  commum- 
cated  to  his  perception,  by  the  vibration  of  the 
folid  parts,  the  bones  of  his  head,  communi- 
cated thither  by  thofe  of  the  Inftmment/ 

97,  '  And  this  experiment   any   one   maj^ 
make,  by  {topping  his  ears  with  his  fingers  Co 


^  See  Mf .  Hmhjki^  £jcperimfeatS|  p-  1  ^5. 
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clotcp  that  lie  cannot  hear  ah  Inftrument  tKaf 
Ihall  be  pLy'd  on  :  Let  him  then  lean  his 
headl^  either  againft  the  Inftrument/  or  a  long' 
ftick  that  touches  that  Inltrument,  and  he 
win  diiHn^ftly  pferceive  eirery  Note  that  is 
pk/d/ 

98,  '  This  Is  dne  way  the  Maritlcra  take  to 
difcover  whereabouts  the  Leak  in  a  Ship  is^; 
when  not  eafily  founds  njsz.  They  take  a  ftaffi 
and  holding  one  end  of  it  tight  to  their  ear, 
they  apply  the  other  fuccelBvely  to  the  fe- 
veral  parts  of  the  fides  of  the  {hip,  till  they 
difcindlly  hear,  where  it  is  the  water  rufhes 
in,  tho'  the  noife  be  much  too  inconfiderable 
to  be  found  by  the  ear  alone.  And  Would 
be  very  difficult  to  remove  the  ballaft  and 
ftowage  of  this  bulky  machine  to  attempt  it 
any  other  way*  * 

99.  *  It  is  a  common  Experiment  for  two 
perfons,.  placed  at  each  end  of  an  extended 
cable  or  a  ftick  of  timber  of  any  length,  one 
of  them  to  hear  a  fcratch  made  by  a  pencil, 
or  a  fmaU  fillip  with  the  finger,  ( from  the  ■* 
elallicity  and  continuity  of  the  parts  of  thoie 
bodies )  made  by  the  other.  The  centinels 
of  the  advanced  guard  are  order  d  to  lie  ori 
their  bellies  with  their  ear  to  the  ground^ 
that  the  earlieft  notice  of  a  motion  of  the 
enemy  (to  prevent  a  furprife)  this  way,  may 
be  had,  from  the  found  communicated  by 
the  earth.  And  jealous  Princes  have  fome-.. 
tunes  had  pipes  kid  from  the  council  to  the 

♦  cabinet^ 
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^  cabinet,  whereby  they  have  become  mafters 
,  *  of  the  conference,  conveyed  to  them  by  the 
daftic  fluid  enclos'd  therein. '  Mr.  dares 
rFlaids.     p,  296.  297, 

100*  RemarL  The  Mufic,  he  tells  us,  could 
be  communicated  to  the  conception    of  the 
deaf  man,  only  by  the  vibration  of  the  Jblid 
I  farts f  the  bones  of  his  head  ,  and  communi- 
cated thither  by  means  of  the.Inftrument. 

101*  How^  natural  fuch  a  method    of  ac- 
counting for  the  propagation  of  found  through 
foUd  bodies  might  appear  to  Mr.  Clare^   who 
had  rejeded  the  exiilence  of  Sir  Ifaac  Newton  % 
fubtOe  Medium  ( not  only  in  the  pores  of  bo- 
dies, but  of  iEther  in  general  |;  )  I  cannot  de- 
termine I  but  fince  fuch  a  lubtile  Medium  is 
fo  clearly  difcover*d  in  denfe  bodies,  I  ihall  ap- 
peal to  the  judiciotis  and  unprejudic'd  Reader, 
to  determine  which  he  thinks  the  moft  eafy 
and  natural  method  to  account  for  the  propa- 
gation of  thofe  founds  :    Whether  by  means 
of  the  vibration  of  the  folid  inflex^k  parts  of 
the  teethj  the  bones  of  the  head,  and  thofe  of 
the  timber  log,  which,  as  he  fays,  may  be  of 
any  length,  or  the  vibrations  of  the  unelaftic 
earth,  from  the  camp  to  the  centiners  ear  on 
the  ground  ?    Or,  whether   fuch  founds   are 
propagated  by  the  vibrations  of  the  elaftic  fluid 
contained  in  the  bodies  ?    But  fure  I  am,  fuch 
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J  See  Mr.  Ckrfs  defintrion  of  iEther  in  his  GloflaryJ 


t  method  of  accounting  for  thofe  effe£ls,  ty 
vibrating  inflexible  folids,  muft  appear  uncouth 
to  thofe,  who  have  been  accuftom'd  to  believe* 
that  the  pores  of  denfc  bodies  are  replete  with 
a  fubtile  elaftic  fluid,  in  the  manner  Sir  IfaacS 
Newf&H  affirmedi  and  as  verified  by  ele<fhical 
txperiments  * . 

1 02,  Could  the  matter  be  put  to  the  teft  of 
a  proper  trial,  the  velocity  of  founds,  by  means 
of  the  medium  contained  in  thofe  bodies,  I  am 
fiilly  perfuaded  would  appear  equally  inftanta- 
fieous  as  the  velocity  of  this  fluid  is  found  to  bo 
in  ek<Sncal  experiments, 

103,  Quaere.  Whether  it  be  not  unnatural 
to  fuppofe  fuch  an  extraordinary  vibration  of 
the  parts^  of  folid  bodie^^  when  at  the  fame 
time,  neither  reafbn  or  any  one  fenfe  informs 

[«s  of  any  fuch  motion  in  their  parts. 

104,  N.  B.  A  fmooth  furface  feems  neceAi 
fary  to  the  body  ttiat  propagates  the  found  1 

*ut  the  chief  requifite  is,  moft  probably,  the 

*  To  Ihew  I  am  not  fingular  in  fuppofing  tha^ 
Sounds  are  propagated  through  denfe  bodies  by 
means  of  an  elaftic  fluid  exifting  in  their  pores,  1 
'  '^  alJ  eite  a  quotation  of  Mr  Jones's  taken  from  iSi?-, 
^ica^  ^  That  a  Medium  muft  be  conceard  withiil 
^t  the  moft  folid  bodies  ^  becaufe  found  would  not 
*  othcrwife  be  trmfmittd  through  them  as  it  moft 

f  certainly  is/  r      n.  f 

This  is  one  of  Du  Hamef^  arguments  for  a  lubtiM 
JEthen  See  Mr,  Jones' %  Firft  Principks  of  natural 
PhiJofophy.    p-  2»3*      ^  j-t  j-^ 
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folldity  of  the  body,  whofe  pores  are  fo  minutci 
as  to  admit  of  the  more  pure  and  more  elaflic 
» jiir  only, 

Mr,  Clare  has  a  great  opinion  of  the  former^ 
IS  appears  by  the  following  narrative. 

105,  *  It  might  feem  incredible, '  faith  he, 
*•  that  the  voice  of  a  Man  might  be  diftindUy 
heard  at  the  diftance  of  ten  or  twelve  miles : 
f/  But  a  Gentleman  of  great  veracity,  who  liv'd 
[^  fome  years  at  Gibraltar  affirms,  that  he  hm 
at  Old-Gibraltar  heard  the  Watch-word  of 
the  night,  viz-  Alts  PFell,  given  by  the  cen* 
tinels  to  the  patrole,  as  they  paffed  all  along 
the  Ramparts  oi  New-Gibraltar ^  in  a  ftill  fe- 
rene  night,   when  the  water  was  perfeftly 
fmooth,  as  plainly  and  diflinftly,  as  the  Offi- 
cers who  walked  the  round,  or  himfelf  ( had 
he  been  upon  the  Rampart)  could  have  done^ 
This  is  a  fufficient  proof  of  the  fervice  it  is 
to  places  of  hearings  that  the  furfaces  of  things 
fhould  be  in  them  as  fmooth  as  poffible/  Mf» 
CZsrJ^/s  Fluids,     p.   303. 

106*  Since   the  foregoing   experiments  Co 

clearly  prove  the  exiftence  of  a  fubtUe  fluid  in 

the  pores  of  grofs  bodies,  and  in  which  there 

,  ^appears,  not  only  a  remarkable  elafticity,  but 

™lfo  a  continuity  of  its  parts  :   Can  it  then  bie 

P;any  longer  doubted,  %vhether  the  motion  of  it 

In  the  experiments  be  propagated  through  the 

jnternal  parts  of  the  feveral  bodies,  or  whether 

i.|Ovcr  and  alon^  their  furfaces,  as  has  h^tn  fug- 

gciled  ?    But  \£  that  caa  1^  be  doubted  ;  let 


t 

Wire  of  any  imaginary  length  be  fupport^d 
with  fiiken  ftrings  through  ever  fo  many  rooms, 
and  back  again^  one  end  of  which  to  commu- 
nicate with  the  prime  condnitor;  by  this  mean§, 
[when  the  wheel  is  in  motion,  the  whole  length 
j5of  the  wire  will  be  eleiftrifed^  i.  e-  the  adtive 
l^uid  will  be  accumulated  on  €very  part,   ag 
ftnay  be  eafily  proved  by  drawing  fparks  fron^ 
Ht,  and  by  feeing  how  brifkly  light  bodies  are 
Egitated,  when  placed  near  to  any  part  of  it 
J  on  a  plate  :    But  if  any  part  of  the  wire  be 
made  to  communicate  with  the  floor  either 
dire<aiy  or  indireftly,  all  the  Phsenomena  feem 
[then  at  an  end.  To  illuftrate  this  :  Let  a  Per- 
Jbn  take  hold  of  the  infulated  wire,  even  at  the 
remoteft  part  from  the  Machine,  and  all  thr 
afore*mentioned  accumulation  vaniihes  j    the 
light  bodies  all  lie  ftill  on  the  plate,   nor  can 
any  Ipark  be  drawn  from  any  part  of  die  Ap- 
paratus :  A  Perfon  therefore  unacquainted  with 
thofe  experiments  would  think  all  was  at  an 
end  I    whereas  the  fluid  is  all  the  tinae  fwiftly 
pafling  into  the  earth  through  the  internal  fob- 
ilance  of  the  wire,  and  through  the  Perfon  who 

holds  it  at  the  end. To  prove  this  :  Let 

the  fupported  wire  be  clipped  afunder  at  parts 
where  it  is  fo  fupported,  that  the  two  ends 
may  not  drop  from  each  other,  and  the  Fire 
will  plainly  appear  between  every  fuch  fepara^ 
tion^  even  though  the  experiment  were  made 
at  noon  day  :  Then  let  the  Perfon  releaie  the 
sad  of  the  wire,  or  elfe  ftep  on  the  Rcfrn-cake'^ 
H  3l  (eithw 
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(either  of  whicli  cuts  off  the  communkfttion 
with  the  earth)  and  then  the  accumulatioi 
again  takes  place  ;  the  light  bodies  alio  on  thr^ 
plate  wiU  he  in  motion  as  before,  but  no  Fire 
appears  at  the  reparations ;  for  f&at  PIijEnome- 
non  never  happens,  unlets  the  part  of  the  wire 
beyond  the  feparations  comrnunicatcs  with  the 
"oor, 

107,  Another  efFeftual  method  to  prove  that 
It  moves  through  the  internal  parts  of  nonelec*F 
frical  bodies,  may  be  the  following : 

I  o8<  Let  Four  Corks  be  fitted  to  a  glafs  Tube 
as  A  Bt  having  a  v^rire  through  each  of  them  1 
and  two  of  thofe  Corks  as  C  D>  with  their 
^vires  g  h,  and  k  1,  be  thruft  in  towards  the 
middle  of  the  Tube,  fo  far,  that  the  two  Loops 
of  the  wires  h  and  k>  which  projedt  beyond  tht 
ends  of  the  Corks,  may  come  near  each  other 
in  tlie  middle  of  the  Tube.  After  which,  1^ 
the  two  ends  of  the  Tube  E  F,  be  tilled  with 
water,  and  then  flopped  with  tlie  other  two 
Corks  G  and  H,     PL  IL  Fig,  i. 

10^-  Let  the  glafs  thug  prepared  be  made  3 
part  of  the  foremention*d  Line  of  inlulated 

ires,  by  taking  out  a  part  of  the  wire,  and 
putting  the  tube  in  its  ft^ad  ;  This  line  thus 
compounded  of  the  prime  conduftor,  the  dt-f 
vided  wires  and  the  water^tube,  will  ftill  an^ 
twcT  the  fame  ends  as  before  in  every  refpe<fL' 

Perfon  ftanding  on  the  Refin  and  communis*- 
ating  with  the  extremity  or  other  parts  of  tho: 
ire  is  eleftrifcd  in  tli€  ime  manner  as  at  othe© 

M  times* 


I 
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tjme^  i    The  fire  appears  at  every  feparatiori  of 

the  wire  as  before,  if  a  fpark  be  drawn  froin 

jhe  eleftrifed  Perfan,  or  the  wire  with  whielj 

le  comnmmcates- 

110.  And  in  a  word,  the  propenfity  of  thif 

'plaftic  fluid  to  maintain  an  equibbrium  among 

"all  it3  parts  is  fo  amazingly  great,  tliat  if  afparfe 

kbe  drawn  off,  tho'  from  the  moft  diftant  part^* 

[g  correfponding  fpark  appears,  not  only  at  caclf 

fjeparation  of  the  Wires,  but  alfo  between  the 

I  two  wires  in  the  middle  of  the  water-tube,     * 

1 1 1  *  Having  thus  far  confider'd  the  great 

[iiibtilty  and  elafticity  of  the  elearical  Medmm/ 

I  (hall  in  the  following  Chapter  explain  mortf 

particularly  the  natural  effedt  of  an  claftic  fluid/ 

^  viz.  that  of  its  expanding* 
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SECTION     112, 

Intumescencej  &c.  (j/'^;^  elallic  Fluid. 

E&i^NTUMESCENCE  is  that  Pro*. 
55   f  S^  pirty  of' an  elajiic  Fluid ^  of  expanding/ 
u^jPjj  JweUing,  and  conjlant  endem)mr  of  ex-^ 
tending  itfelf  to  larger  Dimenjions,     ^^ 
1 13.  *  This  will  be  the  better  underftood,  ifi 
^  .with  Mr*  BG^le^  we  conceive  the  primary  Par- 

l  ticks. 
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Ife  continued;  but  when  that  is  at  aA  !^ti4,  the 
accutnulation  leflens,  and  the  fides  of  Ac  Tri- 
^gje  contrad:,  gently  and  gradually,  till  the 
^^  Corks  meet.  Balls  of  Lead,  iffulpended  to  fuch 
^  Threads,  will  when  ele<9tris'd  repel  each  other 
in  the  fame  manner,  and  to  as  greata  Diftancc^ 
if  their  Threads  are  fufficiently  lengthened-}*. 
J  1 20.  Fourthly.  That  the  primary  and  Jecon^ 
dary  Air  mutually  repel  each  other. 

This  is  put  pail  diipute  from  the  effbas  of* 
the  following 

;  EXPERIMENT* 

.  1 2 1 .  If  a  piece  of  Wire  of  about  Six  Inched 
in  length  be  poiftted  at  each  end,  and  thofe  ends 
turn'd  different  ways,  as  in  PI.  II.  fig.  2.  and 
that  wire  be  liifpiehded  on  the  point  of  a  Needk, 
credted  for  that  ptirpofe  on  the  prime  Cdridtic* 
tor  of  the  Machine,  in  the  manner  a  magnetic 
Needle  is  fufpended ;  this  pois*d  Wire  is  no 
fooner  eleftris'd,  than  the  fiery  Particles  begih 
tp  be  hurried  off*  as  ufiial  at  the  Points ;  thoft 
«.. ^  I       I   ••  I.    ii         •  ■■      I ,  I      „      -  ■■  ■  ^-  - 

'  *  t  Every  particle  of  Matter  eleftrified  i$  miittf- 
*  ally  repelled  by  every  other  neighbouring  piskrtiete 
«  equally  eleftrified.  Thus,  the  ftream  of  4  tountaki; 
y  naturally  denfe  and  continual,  whcn^iele^^rififdi 
\  will  feparate  and  fpread  in  the  form  of  ^iBiim^ 
\  every  drop  (or  particle  of  theWater  thus  elefl|ificd) 
\  endesfrvouring  to  recede  from  every  othpr  particle. 
«  But  on  taking  away  that  dccSrical  Fire,  fivey  clofe 
f  again,'  like  the  cork  Balls:  See  Mr.  Franklirf^ 
l-etters  on  Elcariclty.   p/^;;^:'  ^d'^^JEditi^.J 


Ifclaftic  Particles  ftri  king  rhe  ekftic  Air  imitiiij 
fellly  repel,  £tnd  confequently  the  repeird  pomtai 
df  the  Wire  #iU  give  way,  and  fly  back;  whicUi< 
Motion  of  the  Wire  will  indreafe,  till  it  be-»J 
tomes  as  rapid  as  the  Flyers  of  a  Jack,  fo  thatl 
when  the  Room  is  darkcri'dj  a  circle  of  Fith] 
is  formed^. 

Since  thert  the  primary  and  fecondary  au?- 
fo  manifeftly  repel  each  other,  can  it  be  rea-* 
fonably  doubted,  whether  the  retenfioh  of  tha 
former,  irt  the  experinrLehts,  which  accumu- 
lates on  grdfs  bodies  (inftead  of  difperfing) 
Be  from  the  effcQ:  of  the  repelling  Ipring  of' 
the  kttet  furrounding  it  ?  for  other  wife,  by 
means  of  its  great  Elafliclty  and  Subtlltyy  it 
mitft  neceflarily  efcape,  as  foon  and  a^  fail  a^ 
collefted.  But  the  elarticity  of^  the  aetheriat 
particles  contained  in  it,  CuffctB  not  the  include 


*  The  fiery  particles,  ifTuingfrom  point<*d  bddie^ 
■when  ele<Sris'd,  have  an  e.xceeding  livdy  refem- 
bJance  of  the  fiery  particles  iflliing  trom  the  mouth 
of  a  fquib  or  ferpcnt,  when  kindled;  which  diverge 
and  recede  from  each  other,  in  the  fame  nianneE* 
■^Vith  thofe  of  the  artificial  fire-work,  (particularly 
when  they  are  faftenM  to  the  circumference  of  ^ 
ivh^!,)  and  each  of  thofe  appears  to  afS:  from  tht^; 
very  fame  principle  5  tho*  it  muft  indeed  be  allow' d, 
that;  the  fmatlnefs  of  the  aperture  of  a  ferpent,  thro*  - 
which  the  fiery  particles  force  their  way,  very  mucJl 
accelerates  the  motion  on  the  wheel.  The  claft«i 
particles  of  each  one,  ftriking  againft  the  elallii 
air^  recoil*  and  are  repeird  back. 


ed 
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cd  primary  air  to  efcape  freely  to  gak  its  en- 
largemenl-  Freely  I  fay,  for  k  Teems  perpetu- 
ally, tho'  infenfibly  eicaping  ^  becaufe^  a  con- 
ftant  Attrition  of  the  revolving  glafs  is  abfo- 
lutely  neqetTary  to  keep  it  to  its  full  height  : 
When  once  that  attrition  is  difcontinuedj  the 
accumulation  on  flie  prime  condudlor,  ^r.  ip 
fllmoft  inftantly  at  an  endi  confeqiiently  it  was 

before   tbat^  conftantly  efcaping, This 

£lo(5trine  concerning  its  retention  when  accu- 
mulated feenis  likewife  to  be  confirmed,  by 
qblerving,  that  when  the  barometer  is  higheft, 
and  the  air  confeqiiently  moft  elaflicj  the  ac* 
cumulation  is  then  greateft,  and  continues  jthe 
longeft  after  the  attrition  is  over.>  But 

although  thefe  con fi derations  alone  fufficiently 
evinccj  that  the  elafticity  of  the  circunijacent 
air  is  the  only  reafon  why  the  eledrical  aether 
in  tliole  experiments  is  fo  retained,  as  to  accu- 
HiQulate  oA^he  included  bodieA;  yet  many  others 
might  be  prodiKr'd  to  prove  it  were  it  necef- 
iarj%  and  were  it  pollible  to  conceii^  any  other 
agent  fo  ready  at  hand,-  and  fo  capable  of  con- 
fiuingit  dotvTi  to  tfie  eleftrls'd  bodv, 

122,     Btit   as  Mr.   Hmikjlie  obfenxs  on 
another  occafion,    *  the.  beil  proof  that  cap 

*  be  given  of  the  tnitii  of  ajiy  h)  pothefist  i% 
^  that  the  experiments  made  tor  that  end  do 

*  all  of  thera  and  every  \v^y  agree  :  That 
^  tndng  Nature  on  one  ude,  and  on  the  othefy 
^  yet  ev^  way  ( if  the  hypothefis  be  right ) 

*  flic  ftfflconfcfies  the  lansc  thing,  T       ^   ih 
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y  the  qature  of  founds ;  it  is  demoa-*  - 
f  Arable,  that  die  air  is  a  proper  vehick  or  me^ 
f  dium  for  the  propagation  of  thenar  becaula 

*  founds  do  not  only  /^^  and  grow  weaker ^ 

*  according  to  the  degrees  of  the  Air*a  rare-. 

*  faction  I   but  alfo  become  more  infenlk  md 

*  J^^^^gt  according  to  the  degrees  of  its  con-* 

*  deniation,'  Mr,  Maukjhee^  Exp.  p,  884 
2d.  Edition. 

By  way  of  illuftration  therefore,  or  ra-* 
ther  to  put  it  beyond  difpute,  I  fliali  ptQceeci 
to  fliew  that  the  former  arguments  are  ]xx^t 
concerning  the  retenfion  ojF  the  eledxical  iai4 
by  means  of  the  repelling  fpring  of  the  fur-% 
rounding  air;  and  that  the  fame  thing  is  con-^ 
firmed  by  the  removal  of  it, 

123.  Provide  a  proper  condudor  ta  th^ 
infide  of  a  glafs  veffel,  and  exhauft  the  airjr 
then  eleftrife  that  conduftor^  and  inimedi- 
ately  a  light  appears  in  the  vacuuni»*  jt. 

J  24,  ^  On  the  bottom  of  a  tall  fr^ne  of 
'  v^ooA  are  two  cups  of  glafs  placed,  partly 
'  fiird  with  mercury,  in  which  are  imrperfed 

*  the  two  ends  of  a  long  incurvated  glafs  tube^ 
^  in  each  part  whereof,  the  quickfilver  rife^ 
^  above  that  in  the  bafon^  to  the  height  of  a* 
'  bout  30  Inches  i  and  all  the  internal  part  of 

*  the  tube  above  the  q[uickfilver,  is  a  vacuumst 

*  or  a  fpace,  as  void  of  air,  as  can  be  made, 
^  perhaps,  by  art,— —I  lay  a  wire  from  ihe 
«  barrel  (or  prime  condtiftor  of  the  inach!nQ,)r 
<  to  Ui?  mercury  in  one  of  the  glalTes,  which 

I  3  *  condufts 
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•^  conduits  the  elearicih/^  to  the  tube.—* — The 
^  globe  is  whirrd  round,  and  behold  !     How 

*  quick  the  lightning  flies  from  the  mercury 
•into  the  vacuum  of  the  tube  ? — ^In  that,  how 

<  ftrong,  how  vivid,  how  fbnfibly,  and  how 

*  quick  it  moves  thro'  that  long  fpace  ot  the 
4  tube! Afceqding  in  one  part,    running 

*  over  the  top,  and  dqwn  the  other  leg  of  the 

*  tube,   in  an  apparent  rivulet  of  fire.- 

*  When  I  pyt  my  finger  on  the  barrel^  to  in- 

*  tercept  the  fluid,  it  flows  no  longer  in  the 

*  tube,- My  finger  removed,  the  torrent  of 

<  fire  ruOies  on,  a$  before,  with  an  unequal^  un- 

*  dulating  kind  of  motion+/ In  that  ex- 
periment, the  conduftor  to  the  vacuum,  v^as 
the  column  of  quickfilver. 

125,  An  experiment  of  this  kind  may  be 
commpdipufly  made  with  the  exhaulled  glafe 
receiver^  on  the  air'-pump,  where  the  con- 
duftor  to  the  vacuum  may  be  the  wire,  which 
is  made  ufe  of  to  drop  tlie  guinea  and  feather 
to  til  at  once*  And  though  art  may  double 
or  triple  the  quantity  and  power  of  electri- 
city, by  combining  together  the  action  of  fe- 
veral  globes  under  attrition^  at  oncc>  m  the 
fame  machine  ;  yet,  to  what  degree  foevet 
it  be  increafed,  'twill  be  in  vain  to  attempt 
to  turn  fuch  ftreams  of  light  into  a  vefTcl 
that  is  already  filled  with  air.' 

t  Sec  Mr*  Martin* %  G^nt,  and  Ladies  f  hilofophy, 

yoi.  ift,  p*  321. 

126. 
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1 26-  But  in  many  other  experiments,   iS] 
that  grand  obftacle  (the  air)  be  removed,  pve 
the  gl^fs  it  feif  leems  as  eufily  pervaded  as  othej 
grofs   bocjics,   and  the  condenfed  ^ther,    bj 
means  of  its  fubtilty  and  great  propenfity  tc 
obtain  an  equilibrium*  inftantly  efcapes  througk 
the  glafs  into  the  vacuum,  as  freely  as  if  no^^l 
tjilng  were  In  the  way.       For, 

127.  *  Exhauft  a  glafs  globe,  and  whirl  it,] 

*  round  briffdy  on  its  axis  with  the  palm  of  ai 

*  hand  applied  |o  the  furface,  and  prefentlj^j 
you  have  a  light  in  the  glafs,  fo  great,  that  a*j 
large  print  may  without  much  difficulty  hoA 
read  by  it.'      See  Mr,  Haukjbee,  p.  45, 

128,  *  I  took  a  hrrg  gl^fi^  (faid  he)  whofc^j 
air  was  exhaufted,  and  which  had  lain  by  ir 
that  ftate  above  fix  months  After  I  hac 
rubb'd  this  glafs  a  little  with  my  hand,  tc 
clear  it  of  all  moifture  on  the  furface,  I  helc 
it  over  the  tmexhaujled  ghbe^  which  was  ther 
in  motion,  and  at  the  fame  time  alfo  I  gavcj 
it  (  viz.  the  unexhaufted  globe )  an  attritioriij 

*  with  my  hand ;  upon  whic:h  there  were  im-* 

*  mediately  large  and  furpriiing  ^yj^j^j  of  light] 

*  produced  in  the  long  glafs,  though  it  neimerJ 

*  touched  the  rnoving  globe,  nor  was  provok*f 

*  it  felf  by  any  imme£|iate  fenjiblc  attrition/ 
Mr.  Haukjhee^  p.  80. 

129-  Again,  at  p.  83.  of  the  fame  AuthorJ 

*  I  took  a  large  receiver^    within  the  body  of 

*  which  I  fix*d  another.    Their  axes  were  pa- 
f  fajlql  to  the  horizon^     The  outward  furla^^ 

of 
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*^^f  tfic  mner  glafi  was  at  leaft  an  inc&  difT- 
tant  fiiom  the  inner  fliiiace  of  tlie  outwarjf  i 
one.  Each  glafe  was  tmne^  by  m  owii*  pin-"] 
ticukr  wheel,  fo  that  either  both,  or  but  otie^j 
might  turn  at  the  fame  time,^  Before  the^J 
g3aflfe&  were  thos  adapted  to  each  other,  the*] 
innenBoft  was  cxhaufted  of  its  air;  and  then^^ 
being  plac'd  in  the  machine,  I  order  d  that^ 
whefel  only  to  be  turn'd  which  gave  motionj 
to  the  great  glafs;  the  eff^d  was,  that  a  light  J 
appeared  and  ipread  it  felf  in  numerous  bran-  i 

ches  all  oven This  done,  I  caus'd  the^ 

other  wheel  to  be  tum'd,  viz,   that  which^j 
gave  motion  to  the  included  glafs ;  and  then 
the  light  became  much  more  coniiderable, 
and,  I  think*  the  greateft  that  has  yet  been 
produced  in  any  experiment  made  on  this 

fiibjea\  ; 

130.  Farther  on,- '  I  obferved  fartlier, 

that  tho*  the  efHuvia  feemed  to  be  equally 
diftribxited  on  the  outward  furface  of  the 
inward  moving  glafs ;  yet  the  light  appeared 
moft  vigoroufly  on  that  lidc  of  it  next  tlie^ 
attrition.     And  when  either  of  die  glafles* 
was  at  reft,  the  other  continuing  in  motion^, 
( I  fay  eit/jer  ^    for  upon  trial  I  found  very 
little  difference  either  way; )  the  appea^ancn 
of  the  light  would  remain  a  con fiderable  time 
wifbm  the  exhaufted  glafs^  till  the  efRuvia^ 
of  the  other  were  no  longer  capable  of  a^Sing^ 
with  a  force  upon  it,  r^qullxte  to  orqda^^ 
the  dFed^     ^ '  ^^'^'^ 


131-  *.Twas  aot  a  little  furprififiig  ?Jid  «#] 
obfcrve^  tliat  after  both  glailci^  had  been  iit| 
motion  far  fomc  timci  and  dieh^^^^^  ^^4i£d' 
duriag  that  time  to  the  farftce  ot  .iccB^i 

one,  diat  tl^n,  the  motiotfis  of  bathcaafirsg^l 
and  no  light  appearing  ataU*  if  J  did  bat  ap^[ 
[?  proach  my  hand  again  ^e^  the  ibr face  ay 
*  the  outward  glals,  there  would-be  fiafliraj 
light  (like  lightning)  prodiaced  in  thcii 
glafsi  juft  as  if  die  effluvia  from  tioe  putetjj 
glafs  had  been  palhed  vath  moi;e  fureeispotij 
it  by  means  of  the  approajching  hani-'    . 
132,  From  the  ©ffeftt^  of  all  thef?'€a:per 
lents  and  many  others  it  indiiputably  appesirsi ' 
[that  ^^*^4mfri6B' air  is  a  modi  ftronger  banier  - 

n  fecuiing  and  confinirig  the  mm-e  pmne  mr^ 
teian  the  gkfs  of  the  tube  or  globe,  by  finding 
mow  readily  it  pervades  the  latter,  to  efcBpe 
pfi-om  the  prejlore  of  the  furmeiv  when  t)m  air 
e:diaujQre4  ont  of  the  gWs, 
133*  Henoey^fo  it  evidently  aj^^M-s*.  tkit 
^the  fole  caujfe  of  th^  wiiote  cledrical  JPh^swm 
^  pienon  depepds  on  this  |>i:iftci|^ej  nm[xdf^tif(0  - 
^  tke,  primary  aif  \  ^r  ^thir.  -is  ^(aincdin  the  ^ igftM 
visits  by  mmniJ^  the  r^pMk^g  Jprif^  1^  tim 
circumamhient  Jecand^ry  mr,  wbkh  amfiaer  it 
down  on  every  fide  to  the  gf^U  body  on  wbick 
At  i^  acciLmula;^. 

C0ROLI<^RY.  ; 

.    1 34.  H?nw  it  appears,  that  Sir  Ifaac  Neitfd 
tM\  politioa  TOUoeriiing  the/cxtrenae  mriy 

and 
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ftfid  extreme  elafticity  of  s&ther  W^s  juft;  imce 
it  is  fo  clearly  confirmed  from  the  effc<Ss  of  the 
foregoing  experlmentsi  where  we  find  fo  great 
an  ekfticity  in  the  eledrical  fluid  accumolateci 
on  the  prime  condu&or,  &e*  as  to  buoy  np, 
and  bear  off  the  common  sdri  and  by  thut 
means  a  vacuum  is  form'd  in  thcjffe  limits,  or 
what  is  equivalent  to  it^  the  ^ther  which  oc- 
cupies that  fpace,  being  according  to  Sir  Ifaacs 
calculation  700000  tim-cs  more  rate  than  the 
common  air^  which  it  has  by  means  of  its  fu^ 
perior  elafticity  difplacid :  Bat  yet  the  fame  fur- 
rounding  air  retains  it  there,  fo  as  not  to  fuffcr 
it  to  make  a  free  efcape,  ' 

The  want  of  this  knowledge  rendered  al- 
moft  every  thing  elfe  in  eleftricity^  dark  artd 
myfterious, 

^  135*  Tho' the  rarity,  elafticit}%  and  fubtihy 
of  aetiier  fo  miich  exceeds  the  fame  properties 
in  common  air,  and  muft  therefore  appear  moft 
wonderful  ^  yet  how  much  more  fo  muft  it  ap- 
pear when  we  confider  the  exceeding  expanii- 
ty  and  fubtilty  of  the  common  air,  which  lb? 
Jfreely  Lnfinuates  arid  pervades  the  pores  of  va- 
rious compared  bodies?-  ■  -*By  means  of  the 
fpring  and  preflure  of  die  atmofphere,  water  is^ 
jprotrutied  in  a  vacuum  to  a  coniiderable  height^ 
as  in  a  common  pump,  not- only  while  ditf 
mouth  of  the  well  is  open,  but  after  it  is  cch 
vered  ever  fo  firmly  with  boards  and  earth  9 
for  even  then  the  artificer  feldom  finds  it  ne* 
Qeffary  to  ufe  any  precaution,  fa  as  to  leave  a 

vent- 
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Veflt-hok  through  fuch  covermg^  fof  admiifioA 
of  the  ain        sgain, 

138.   The  elallic  fpnng  and  expatifi^e  force 
of  the  common  air  at  the  fiirface  of  tht  earth 

is  almbft  incredible-. -^Sir  Ifaac  Newtm  m^ 

forms   lis,   he   had   found    by  a  calculationi 

*  that  if  a  fphere  of  mf  air,    of  but  one  Inch-^ 

*  in  diameter,  were  equally  rarL^ed  with  the 

*  fame  air  at  the  height  of  one  femi-diametet 

*  of  the  earth,    from  the  earth's  furface^   it 

*  would  fill  all  the  regions  of  the  planets,  tc* 
'  the  orb  of  faturn,  and  far  beyond  it/  Prin-* 
cip*  Lib.  3d.  p<  366, 

137.  'Tis  prefum'd  that  the  force  of  thofe 
evidences  already  produced  is  abundantly  fuf- 
ficient  to  ferve  as  a  fpecimen  of  the  jaftnefs 
of  Sir  rfaac  Newton's  pofition,  concerning  ± 
fubtile  medium  exifting  in  the  pores  of  grofi 
bodies,  though  many  more  might  be  added  to 
corroborate  and  confirm  it  were  they  oeceiTary, 
I  {hall  therefore  ( as  there  appear  no  m^termt 
evidences  to  invalidate  or  iet  afide  thofe  alrea-*^ 
dy  produced )  enquire  yet  moi'e  particularl]^ 
what  he  has  afferted  concerning  It. 

138.  In  his  optics  we  find  him  making  art 
ingenious  experiment  to  prove  the  exiftence  of 
filch  a  fubtite  2XiA  expanfive  medium  in  a  fpace 
void  6f  air,  and  then  appeal  to  the  candid  and 
judicious  reader,  to  determine,  whether  ir  muft 
not  be  neceffarily  univerfal,  and  expanded  tbr^ 
^li  the  Hean^ens^     See  Qu^re.  18, 

139*  He  iif^  proceeds  to  ijweftigate  itt  nsH 
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tural,  or  effcntlal  praperties,  And  makes  fucli  a 
notable  difcovery,  which  was  fcarce  ever  at- 
tempted before,  at  lealt  with  any  fticcefs,  name' 
ly,  that  the  fame  ^ther  which  was  (q  much  like 
^  air,  was  700000  times  more  fine  or  rare,  and 
yet  700000  times  more  ehiftic  than  that*  That 
I  may  not  marr  the  fenfe  of  his  reafoning,  I 
ihall  Cite  the  whole  palTage,  in  the  following- 
chapter,  and  conclude  the  prelent  with  a  few 
remarks  on  the  mail  predominant  accuicniai 
quality  of  Either,  viz.  that  of  fid  t  iky.  ^ 

140.  Now  fubtilty  is  that  property  of  ^the?  fl 
wliich  by  means  of  the  rarity,  or  exceeding 
iinends    of  its  firft   elements   or  corpulclcs^ 
in  conjunftion  with  its  elafticity,  feems  neceA      1 
-farily  as  it  were,  to  pervade  or  iniinuate  intc>  H 
the  interllicial  vacuities  of  grofs  bodies,   to  ef-  ^ 
cape  from  the  incumbent  preilure,  and  repell- 
ing fpring  of  the  furroundtng  atmofphere^i  fub- 
tilty therefore,  in  ftridtnefs,  is  by  no  means  ib 
properly  a  natural  quality,  or  elfcntial  property, 

as  either  rarity  or  elafticity* As  a  confe- 

quence  then  of  this  property  of  fubtiltyr  &c* 
we  find  it  in  the  pores  of  all  grofs  bodies,  par- 
ticularly thofe  term'd  non-ele£trics,  whetJier 
of  metals,  water,  or  animals  1  or  vegetables  pro-^ 

-.    *  To  all  minute  vacuums  (if  the  term  be  allow- 
ed) i*  e.  the  pores  contained  m  the  moft  denfe  and 
ccmpaftcd  bodies,  provided  they  are  non-etedrics,^  I 
and  thofe  whofe  pores  are  fo  fmall  ihat  the  groft 
air  is  excluded,  and  where  nothing  but  liie  fame  j 
^d^er,  or  primary  air  can  iniinuate. 
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mded  they  are  green  and  replete  with  Juices  t 
Thofe  being  the  only  bodies  to  which  it  cfcapes 
the  moft  freely,  fince  it  is  not  repeU'd  by  them: 
Any  of  thofe  kinds  of  bodies,  when  perfeftly 
in  filiated  or  cut  off  from  all  communicatioii. 
with  the  earth  by  means  of  filken  firings,  or* 
other  original   eledlrics,  are  thofe  to   which 
it  efcapes  and  accumulates  all  the  time  the 
machine  is  in  motion,  if  any  of  thofe  infulated 
bodies  are  within  the  reach  of  it;  accumulates 
I  fay,  the  pores  feeming  always  fo  replete  with- 
the  fame  eledtrical  principle,  as  if  incapable  of 
recei\ring  any  addition,  as  will  more  fully  ap-r 
pear  farther  on. 

N,  B,  The  pores  of  all  other  bodies  even 
thofe  that  are  the  moft  perfect  eledrics  ferje, 
appear  as  replete  with  this  principle,  as  thole 
term'd  non-el  eftrics ;  but  in  thofe  bodies  it  is 
more  firmly  fix'dt 

to  * 

C  H  A  P,     V.         Part  I. 

SECTION     141, 

JFartber  Accounts    of   the^   Wonderful 
Essential  Properties  of  &thtt. 

?*06('i9C^  Come  now  t&  confider   the  Rarity^  or 
I    Q  l^hinnefs^  and  the  Elafikity^  or  Springi^ 
nefs  of  Mther^    with  the  ProportiQ^ 
^pferved  fy  Sir  IJmc  Newton  between 
K  a  thefe 
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thefe  Froperiies  in  tbat^andthefam^Preperiies  m 
cormmn  Air^  md  the  means  by  whk/j  k^  mv^li^ 
guted  that  Proportion* 

14.2*  Firji.  That  the  medium  which  pro- 
pagates Sound  is  the  common  airj  and  conie- 
<^uently^  that  the  finer  and  thinner  elail-iQ  aij? 
or  sBther  beyond  the  atmofphere  is  the  medium 
"  which  conveys  or  propagates  light  from  the 
fceavenly  bodies, 

143.  Semndiy.    That  found  is  obfervcd  to, 
move  the  fpace  of  an  hundred  miles,  in  much 

"  about  the  lame  fpace  of  time,  that  light  moves 
from  the  Sun  to  the  Earth,  which  dillance  Sii? 
Ifaac  computed  at  70  millions  of  miles  1  tJierc^ 
fore  as  100  is  to  i,  fq  is  70000000  of  miles, 
to  700000  miles :  From  thence  he  infers,  that 
Dot  only  the  different  velocities  of  light  and 
found,  gre  in  the  proportion  of  700000  to  i, 
but  the  denfity,  rarity,  and  elaflicity,  are  in  the 
fame  proportion  alfo*    See  his  own  words.  ^ 

144.  *  Sounds  move   about    1140  englifll 

*  feet  in  a  fecond  minute  of  time,  and  in  leven 

*  or  eight  minutes  of  time  they  move-  about 

*  one  hundred  englifli  miles •     Light  moves 

*  from  the  Sun  to  us  in  about  feven  or  eight 

*  minutes   of  time,  which  diftsmce  is  about 

*  70000000  englilh  miles,  fuppofmg  the  ho- 

*  rizontal  parallax  of  the  fun  to  be  about  12''. 

*  And  the  vibrations  or  pulfesof  this  medium, 
^  that  they  xn^  caufe  the  alternate  fits  of  eafy 

*  tranfmiffion  and  eafy  reflexion,  miift  be  fwift- 

*  er  than  light,  ai^4  1^.  ciPftie^ueuce,  above 

1  '*  "7000QO 
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*  700000   times  fwifter   than  founds  ^    and 

*  tlicFcfore  the  elaftic  force  of  this  niediunv 

*  in  proportion  to  its  denfity,  muft  be  above 

*  700000  multiplied  by  700000,  that  is^  above 

*  4900000000GO  times  greater  than  the  elaftic 

*  torce  ot  the  Air  is  in  proportion  to  its  den^ 

*  fity.  For  tlie  velocities  of  the  pylles  of  ekftie 
'  mediums  are  in  a  fabduplicate  ratio  of  the 

*  Elafticities  and  the  Rarities  of  the  Mediums 
»  taken  together/     Qpiics.  Quaere  21, 

145.  The  latter  part  of  the  above  Quser^ 
and  the  next  following  it,  containing  what 
IGay  ferve  to  ill  uilrate  the  tbremention'd  reafoning 
concerning  the  rarity  of  the  aether  or  pure  air* 
as  alio  its  expanfive  force,  are  as  follow  : 

146.  •  As  Attrad:ion  is  ftronger  in  fmall^ 
Magnets  than  in  great  ones,  in  proportion  to 
their  bulk  i  and  Gravity  is  greater  in  the  fur-» 
faces  of  fmall  Planets  than  in  thofe  of  great 
oaes,  in  proportion  to  their  bulk  j  and  fmall 
bodies  are  agitated  much  more  by  eledlric 
attradlion  than  great  ones  :  So  the  finallnefs 
pf  the  rays  of  light  may  contribute  very  much 
to  the  power  of  the  agent  by  which  they  aro 
refra<ft^d.  And  fo  if  any  one  Ihould  fuppofe^ 
that  ather  ( like  our  air )  may  contain  p^ti- 
cks  which  endeavour  to  recede  from  ono 
another  (for  I  do  not  knotv  what  ibis  Mther 
is)  and  that  its  particles  are  exceedingly 
fmaller  than  thofe  of  air^  or  even  than  thofa  ^ 
of  light :  The  exceeding  fmallnefs  of  its  par- 
ticles QWy  conmbftte  to  thej  greatnefs  of  the 
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*  force  by  which  thofe  particles  may  recede 

•-from  one  another,  and  thereby  make  that 
medium  exceedingly  more  rare  and  elafVic 
than  air,  and  by  confequence  exceedingly  leis 
able  to  refift  the  motions  of  proje^ftiles,  and 
exceedingly  more  able  to  prefs  upon  grpf^ 
bodies,  by  endeavouring  to  expand  itfelf. 
147.  *  Qn.  22»  May  not  Planets  and  Co- 
mets, and  all  grofs  bodies,  perform  their  mo- 
tions more  freely  and  with  lels  refiftance  in 
this  aetherial  medium  than  in  any  fluids  which 

'  jilh  all  /pace  adequately^  without  leaving  any 
pores^  and  By  confequence  is  much  denfer  than 
^ickfdver  or  Gold\?  And  may  not  its  re^ 
fiftance  be  fo  fmall  as  to  be  inconfiderable  ? 
For  inJftance  1  If  this  aether  (for  fo  I  will  call 
it)  fliould  be  fuppos*d  700000  times  more: 
elaftic  than  our  air,  and  above  700000  times 
more  rare,  its  refiftance  would  be  above 
600000000  times  lefs  than  that  of  water; 
and  fo  fmall  a  refiftance  would  fcarce  make 
any  fenfible  alteration  in  the  motions  of  the 
Planets  in  ten  thoufand  year^.  If  any  one 
would  aik  how  a  medium  can  be  fo  rare,  let 
him  tell  me  how  the  air  in  the  upper  parts 
of  the  atmofpjiere  can  be  above  an  hundred 
thoufand  thoufand  times'  ( i.  e.    an  hundred 

millions  of  times)  *  rarer  than  gold  ?  Let  himE 
alfo  tell  me  how  an  elecSrric  body  can  by 
fridtion  emit  an  exhalation  fo  rare  and  fubtile. 
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*  and  yet  (o  potent,  as  by  its  ctniffion  to  caiifi 

*  no  fenfible  diminution  of  the  weight  of  the 
'  ded:ric  body*  and  lo  be  expanded  through  a 

*  fphere,  whoie  diameter  is  above  two  £^t^ 
and  yet  to  be  able  to  agitate  and  carry  up 
leaf  copper  or  leaf  gold,  at  the  diftance  of 
above  a  foot  from  the  ekdric  body  ?    And 

*  how  the  effluvia  of  a  magnet  can  be  fb  rare 

*  and  ftibtile,  as  to  pafs  through  a  plate  of  glafs 
^  without  any  reliftance  or  diminution  of  theif 

*  force^  and  yet  fo  potent,  as  to  turn  a  magne-* 

*  tic  needle  beyond  the  glafs  ? '  ■  ■  *»  And 
may  not  I  add  ?  Let  him  tell  him  how  the 
eledrical  effluvia  can  be  fo  rare  and  fubtile,  as 
to  pafs  freely  through  a  glafs  receiver,  and  yet 
(b  potent  J  as  to  adt  on  a  downy  feather,  with 
no  Iq(s  force  and  ad:ivity,  than  what  we  per- 
ceive to  be  acquired  by  the  magnetic  needle^ 

from  the  bert  of  loLidilones  ? The  expert*^ 

merit  ii\.\y  be  mad^  thus. 

J  48*  Let  a  downy  feather  be  faften'd  to  the 
top  of  a  fmall  wire  or  ftick,  on  a  foot  or  ftand^ 
and  covered  with  a  tall  gbfs  receiver;  then  if  at 
glafs  tube  be  rubbed  within  a  foot  of  the  re- 
ceiver, the  feather  (  notwithitanding  the  inter- 
pofition  of  the  glafe)  will  follow  the  motion  of 
the  hand  rubbing  the  tube* 

149.  In  all  human  probability  no  expedient 
couki  have  been  thought  of^  nor  any  expcri-' 
inent  invented  to  have  proved  the  exceeding 
rarity  and  elafticity  of  ^ther,  befides  thofe  pria- 
triples  QM  which  tliat  fagacious  enquirer  ib  happi-* 
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|>roccedcd :  Poffifely  they  might  for  ever  hav  d 
remaia'd  in  oblivion-  Far  nhho*  the  general 
Phfenomofia  ariiing  from  the  natural  €&d:s 
}^%  been  obfcrv*d  by  many  ^  yet  we  do  not 
[hear  of  any  who  ever  reprefented  it  a$  polTers'd 
bf  thole  properties  in  fuch  an  eminent  degree. 
Or  that  ever  thought  of  any  expedient  whereby 
to  compare  it  with  the  Gommon  air,  and  com- 
pute the  propordon  of  the  difFerence  between 
thofe  properties  in  ^ther  and  the  fame  proper- 
tics  in  air. 

150.  From  the  eiHifls  then  w^hich  Sir  Ifini^f 
had  been  meDtioning^  his  conclufions  were  (as 
before  obferv*d)  that  aether  mart  neceiTarily  be 
at  leaft  700000  times  mare  rare  than  the  com- 
mon' air*  and  yet  700000  times  more  claftic. 
Properties^  which  alt  ho'  they  fcem  incompati- 
ble with  each  other,  are  yet  verified  by  tlie 
«le&"ieai  fluid,  iji  which  thofe  properties  are 
obferv*d  to  exift  in  a  very  furprifmg  degree^  al- 
though the  precifenels  of  the  proportion  may  not 
be  cafily  determined  :  Probably,  as  before  oh- 
ferved,  there  is  no  otiier  means  of  making  any 
tolerable  computation  than  thole  which  are 
there  laid  down* 

151.  If  thofe  natural  properties  fo  obvioul 
in  tlie  eledrical  fluid  are  heedlefly  pafs'd  ovet 
and  difrcgarded,  the  experiments  feem  irrecon- 
cBeable  with  each  other,  and  confequently  in- 
explicable ;  but  when  thofe  properties  are  duly 
examined  and  conlider  d^  they  become  fuch  a 
key  as  to  render  the  moft  abftmfe  of  them  plain 

and 


4 


I 


(73) 

tind  intelHgiMe. 

15a.  It  miift  be  confefs'd  that  fof  a  medimii 
to  be  fo  much  rarer  than  the  air,  and  at  the 
fame  time  as  much  more  elaftici  appears  lik6 
the  greateil  paradox^  efpccially  when  we  con-* 
fider  the  method  of  rarifying  the  air  with  the 
Paeumatic  Engine,  which  is,  to  exhauft  the 
receiver  of  the  main  body  of  the  air  j  for  then> 
tho*  the  remaining  part  mult  be  own'd  to  be 
much  mrified,  yet  the  elafticity  mult,  for  that 
reafon,  be  weakened  in  the  fame  proportion. 

At  firft  fight  therefore  I  fay,  and  before  it  is 
duly  confider'd,  fuch  properties  in  the  fame 
medium  may  feem  almoit  impoffible  ;  yet  we 
Ihall  find  by  the  following  experiment^  that 
both  may  be  much  heightened,  even  in  com-^ 
mon  air,  by  means  of  heat.-^Let  a  blown  blad- 
der, for  inftance,  when  well  dried,  be  untied 
and  prefs'd  v/ith  the  hand  till  the  air  feems  all 
excluded  I  then  if  the  neck  of  it  be  tied  again^ 
and  the  bladder  put  into  a  very  warm  place, 
the  remaining  part  of  the  air,  which  is  con- 
ceal'd  between  the  folds  of  it,  will  be  fo  ex- 
tended, that  the  bladdar  will  very  foon  be  as 
tight  and  turgid  as  if  new  blown :  Here  there- 
fore is  an  increafe  of  the  elafticity  as  well  as 
of  the  rarity ;  ibz  former  is  evident  by  the 
expanfion  of  the  bladder,  and  the  latter  by  its 
occupying  more  fpace, ^The  fame  expe- 
riment will  fucceed,  if  inftead  of  heating  the 
bladder,  it  be  put  under  the  receiver  of  an  air- 
pump  and  the  air  exhaufted,  for  then  the  in- 
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ternal  air,  conceal'd  in  the  folds,  ^ift^Xfmrid  tyil 

tfrJNk:ht:U  \%  h^  objffed  that  rtheij/on^men^ 
4ktt'4.*?^ft^  ^yf^rifMC  rbekag  rdeiiverd 

ofliy  *%.<^KFiieSi_hO  great  ftxefs  ought  therf  fore 
|jftJ^,l^K»  iti:  Itiipay  bcahfwcr'd,  that  die 
aSfl^lgjftClh^expeufmcnt  %,  and  the  rcafoning 
^eijUcidrf|:Qm  iti:  clesu3y'Jprove:  it,  was  then  his 
f^ifti0iii;f  vtha$rfvichra  fobtile  med«im  not  only 
SKiftedi  b*6  atfq^  tiiitit  wii^'ttmvfcrfeK  ^  arr  p-.. 
H^r  ajiiiG^dvertifement  air(J«at  the  beginiparig  of 
his:QpfCie«.fliews  thatfthtrpnn 
f(tf«ing:them  as  Qgie&ries.^'vms  j&e^, want  of  ex- 
|)firifli^n^:  t^  prove  them/ and  he^ocpreilte  not 
jfa^legftdouhtorhefitationconeeriv^  truth 
of  the  !tJod:rine  Jhe  haft  beenrdifcuiJihg.  How-^ 
jeirethad  he  made  any  doubt,  the  rnodem  er- 
bericaents  havie  To  verified  the  truth  of  his  con- 
jedures  (if  they  were  no  inore)  as  toput  it  paft 
jdl  luture  diipute.  • 

■:.•:     .  H*^*)^*'^  ■■       ••' 

■■     ;■•■•;.  ;<;P.a  Jjif  ;  ^^^  M^Jh'Ji     '-.v  r  .   '   i  ■ 
•.  V)  TV;     •        •>  ..••.::-■  .  *     •  ■-  :■  .■■••-  • 
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SECTION     1 53^ 

XiOrJ  VerulamV  Conji-Bures  cont^fm^m 
a  fubtile  Fluids  with  the  Autlior^l 
new'  Account  t?/rf  kiore  tsuh  and  ac^ 
tlve  Part  oi  JLt\itr^  to  wBii^f^  he  gkiei 

[   tha  Manie  of  VnKifMA^  Qr  SfitiT  of 

l^^tS"^  HAT  worthily  efteem*d  ant!  rerrown'd 
^  T^  Philofopher  Lord  Bacm^  m  *reH  a} 
Il^^j^  Siir  Ifcmc  N^wf&H,  was  of  bptmon  that 
a  fluid,  extremely  fubtile  arid  aftii^e; 
cxifted  in  the  pores  of  gr€>fs  bodies.:    -    * 

$54,  *  The  Spirits  ami  Pneumfaticiife'  (ht 
fays)  *  that  are  in  all  tangible  bodies  are  fcarce 
*  known/  And  then  inttanees  in  a  variety  of 
cifGomftafices  wherein  the  world  had  been 
grollly  miftaken  about  fJiem*  :  WhicJT  obier-^ 
vations,  tho*  now  they  appear  ftritftly^  jitft,/ yet 
could  at  that  time  be  confider'd,  but  as  merely 
conjeftoral^  having  no  fiitRcient  evidence  to 
fupport  tkem^  no  prdper  exper^mfents -being 
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j3ffoduced  to  countenance  fuch  an  opinion ;  it 
was  therefore  rejefted ;  Nor  was  it  capable  q£ 
fufflcient  proof  before  the  furprifing  accidental 

difcovery  made  by  profeffor  Mujhbenbrmk, * 

But  fince  that,  and  other  fubfequent  ones,  we 
are  furnifh*d  with  evidences  which  fufficiently 
prove,  that  thofe  afTertions  were  not  mere  con- 
jeBures^  but  rather  like  prcdiciions^  which  are 
now  clearly  verified  and  reali2;ed  by  the  plaineft 
fads. 

155.  *  Thofe  invifible  things,'   that  noble 
tbrd  tells  us,  *  were  but  Uttle  enquired  iqto  1 

*  altho'  they  were  the  things,  which  govern 

*  Nature  principally : '  Thofc  fpirits  or pneu- 
jnaticals  were  fcaree  known:  Yet  without 
the  help  of  thele,  he  afliires  us  we  can  make 
no  true  analyfis  and  indications  (as  he  expreffes 
himfelf )  of  the  proceedings  of  nature. — -^ — ^ 
ThiSji  we  are  now  convinced,  proves  literally 
trpc;  ,  not  only  that  fuch  fpirits,  or  pneumati- 
cals  merely  exift,  but  we  have  the  higheft  evi^ 
jdcnce,  even  that  of  our  fcnfes,  poi?iting  out  to 
us  that  very  identical  agent  it  ielf,  in  a  more 
confpicuous  manner,  and  rend*?ring  it  much 
more  faniiUar  and  plain  than  ever  we  were 
gble  to  do  even  the  common  air* 

156-  No  doubt  but  that  noble  author  and 
Sir  Itaaq  Nenpion  meant  one  and  the  f^me  agent 
or  medium^  tho'  the  former  varies  a  little  from 
the  latter  in  his  term,  and  makes  ufe  of  the 
plural  number  1|  whereas  Sir  IJaac  always  ^aks 
U  Pneumatically 
1  !& 


i 
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,  157.  But  it  is  to  be  ohferv'd,  tliat  in  ttid 
Coufle  of  our  experiments  we  frequently  difccn 
¥er  a  much  more  rare,  fubtile,  aiiive  part  pf 
ffther,  whicli  has  nut  yet  been  confider'd,  the** 
its  effeAs  are  obvious*  and  the  negleii  of  attetid- 
ing  to  them  has  been  the  occafioii  of  various 
ambiguities.  This  fupcrior  part  of  it^  (for  fo  I 
mult  call  it)  thu  it  lecms  infeparable  from  the 
fubtiie  medium*  difcoverable  by  ele<5lrical  ex- 
periments, is  yet  remarkably  evident  in  many 
osh^t  Phenomena  of  nature.  For  this  more 
aftive  part  tliereforie,  I  am  at  a  lofs  for  aa  ad- 
•equate  Term:  Should  I  call  it  EssENCfi  of 
^THER*  fome  would  perhaps  afk  what  I  mean 
tty  iych  ap  elfcnce,  or  eUe  call  it  an  unmean- 
ing Term.  I  Ihall  therefore, for diiliniaion  slake, 
take  the  hint  from  that  great  Author  s  P/ff/z- 
fn^tkah^  and  call  it  In  brief,  by  its  mpre  ori- 
ginal appellation,  Pneuma,  or  elfe*  iS^iWV  of 
^ther  I  and  fliall  crave  the  liberty  of  the  pro- 
milcuous  ufe  ol  thofe  Terms  :  For  I  find  I 
fliall  be  conftraln'd  cither  to  make  ufe  of  them, 
or  others  funilar  to  them ;  fince,  as  I  iliaU  fhew, 
fame  other  agent  exifts  much  more  fubtiie  and 
|i<3dve  than  even  the  electrical  medium  itfelf. 
As  no  iatisfaclory  method  appears  to  folve  the 
Phaenomena  of  Nature  without  fuch  a  Pneuma 
or  Spirit,  J  ihall  in  the  firft  place  produce  my 
evidence  to  prove  its  exiftence  ;    and  though 


%  %ia^  5wbtii€  Medium,  or  Sixhzi. 

we 
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we  have  very  clear  glimpfes  of  It  from  the  eft 
^d:s  of  nUny  eledirical  experimeats;  yet  in 
none  more  than  (MIC,  which  may-be  cfteem^ 
imrely  phyficaL  :.-•:'   '  : : 

-  1 53,  Few  wau'd  imagine  that  fuch  a  fubtlli 
aQ:ivt?Ageifttor  Spirit  is  inceflantly.paffing  ^ 
-  efcaping  as  it  were  fiom  the-  upper  regjpni 
(thro-^eyery  vertical  bar  of  iron  or  fteal)  to  thft 
earth,  and  as  wei  (hall  ibon  find,' thro'  evert 
edmpa&  needte  froin  ih^  fouth  ta  the  north 
«nd,  and  to  all  raf^sfife^limits,  ^nd  p^rdculadf 
ta  accumulations^^  •!&&  eltiftrioal  •  ^uid  fiuu 
rounding  the  hd>b'd'tube  of  globe;  ^ 
^^i^^^  Tho  teittenct  bf  fuch  a^  Pneumar  er 
more  iUbtile  part ;  at  ather,-  is  prov'd  by  the 
fiilowing  eafy' experiment :  M  thfe  lower  end  of 
a^  vertical  rod  cf  iron  approach  but  the  norths 
cftd  of^  niiagnetic  needle,  that  ftorth-end  fiiel 
ft&m  it,  and  if  the  bar  follows  it,  it  wilt  drive 
the  needle  round  aiid  round  the  €>^mpafs.  If  i^ 
ftop»  the  fouth^nd  of  the  needle  will  tend  to^ 
thelower-enddf  theBar:  Inftantly  drop  down 
the  hand  and  die  upper  end  of  >the  Bar  will 
firive  the  y^^i$^i!»^  round,  and^lf  the  Bar  fto]^ 
the  north-end  of  iht  Needle  v^^irh^n  ta  it-  -  i 
tboti  Fromf thdTei^lUlswhendtilvtonfKler^^^ 
If  alfo  evidently- tappers,- that  the-elaiftic  Pnetl^ 
ma  k  .conftantli^-pftffitog  tbrc?  th^  j^s'd  mag4 
Xietic  needle  frcl|i>lKeibuth  thrb'^the  nordt 

end : If  the-Bar  be  invertedj  yet  ftill  th* 

tipper  and  lowes^^nd-  of  it  produce  the^iSune 
efe<as>  for -which  ever  4$  mgde-thtlawor  end,^ 

it 
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k  wiU  ftill  be  the  north  end^  and  the'tipj^ju- 
t]W)ft  the  feuth.    .         .      .      - 

i6i.  That  fuch  a  fubtile  Pneuma  is  ccih*^ 
&intly;dcfcendiDg  from  thifc  upper  fegioift;  and 
which  efFefts  arie  rendered  fcnliblc  by  means  of* 
irdfi  Banv  is  evidently  confirm'd  by  all'foch  as 
ifeuirtf  been  any. time  in  a  vertical  poflfion  a* 
Tongs,.  Poker^  &c^  But  efpecially  by  fiioh  as 
hiLve  rernatn  id  ^a^  long  time  ib  jBicb  an  dpefk  ptH 
l^on  as  the  B^:  of  old  Church^ window^  (fft. 
-'  162.,  Are^ .  not.  tbefe  ciFedta  from  the  length 
of  tiAie  the  fam&Fitemna^  .or  jnoA:  fubtile  vt&hfn 
polity  that  has  been  palling  Iwiftly  and  violent^ 
ly  thro-  them  in  the  j&me  channels^  and  which 
]m  worn  jthem  jaway  as  it  Were,  and  in  a^^veff 
particular  tnaniatcr\i  fi>r;th^.i^:Hper  and  lowi^ 
ends  of  thoie  ancient  B»s  when  brought  to  the 
iiXdgnetic  Needkii&.nfitjOfily  with  muchmofe 
vigour  than  a  common  Bar^  but  if  they  are  in^ 
yfcrtedr  the  ibreroentbn'd  Pneuma>  tho'  fo^rare 
fuid  daftic,  feems  incapable  of  defcending  thftf  - 
them  in  the  fame  channels^  a^  it  did  thto'^Is* 
tfimman  J^ar  when  inverted^  cither  end  tS^tbai 
when  uppermoft  or  lowermoft  produccffc  ft^ 
feme  effedts^  but  jk>  longer  than  it  nemainrftipl 
perm<^  ot  Jowermoft;  whereas  die  old  Wiirl 
4ow-bars:.ai£ik.as  natural  ma^nets^  and  in  ihii 
fame  manner  jai&  many  Loadftones^  eachref^ 
pfwhicht»wh4iii  inverted^  adte  in  th6very  fymi 
manms  aa  befoiftr  that  is^  the  original  lowefem! 
i^.'tfae  old-^BibwiU;  (till  drive  the  north-^nd  of 
tfafeNccdlC|t:aBtwi>hftinding-«  ig  inverted  ant 
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made  the  upper  end ;    and  the  original  lipped  I 
end  of  it  will  repel  the  ibuth-end  ot  the  Nee^ 
die. 

163.    I  ihall  novV  fhew  the  effbfts  of  thi^ 
Pneuma  in  eletElrical  experiments- 

N.  B.  This  moft  fubtile  a<9:ive  part  of  the  | 
aetherial  fluid  cannot  be  the  fame  part  which 
we  obtain  in  our  eleftrical   experiments  for 
two  reafons,  ^r/i^  becaufe  in  common  experi- 
ments it  pervades  all  metals  indiiFerently,  and 
in  the  fame  manner ;  whereas,  in  the  foregoing 
experiments  the  effefts  are  rendered  fenfible  by 
means  of  iron  Bars  only^    and  fecondly^  be- 
caufe  in  eleftrical    experiments  it  frequently 
appears  from  its  effedts,  to  aft  in  a  different 
manner  from  the  ekBrkal  fluid  as  will  be  evi- 
dent from  the  following,  which  if  carefully  at-- 
tended  to,  many  of  the  otherwife  inliiperable 
difficulties  will  dilappear- 
-    164^   The  eledrical  medium  refufes  as  it 
were  to  come  in  contaft  with  a  glafs  Body^ 
infomuch   that  tho'   the  Ley  den   experiment 
fucceed  ever  fo  well,  a  bit  of  Glafs  introduced 
into  any  part  of  the  circuit  prevents  the  ope** 
ration  1  whereas,  if,  as  at  SeB.  148.  a  downy 
feather  be  fix'd  on  the  top  of  a  vertical  wire 
and  covered  with  a  glafs  rccciveT,  and  if  then  a  i 
^afs  tube  be  rubb'd  at  a  foot  diftance  from  itj.  j 
the  feather  will  follow  the  hand  that  rubs  the 
tube  as  freely  and  as  vigoroully  as  if  nothing , 
-Avcre  between.  Is  notthis  a  miicli. more  fubtile 
jpirit  than  the  dedbicalumc^ium>  lincethat 

per-* 


pervades  not  a  glafi  \vfeile  fepktt  with  ati^? 
The  tame  Ph^nDmefion  is  cidiibked  in  a  yart- 
ety  of  other  experiments,  where  we  find  light 
tedic^  atie  aftcCted  riiro*  tlie  glafs  as  freely  as 
if  nothing  were  in  the  way,  and  m  vigoroufly 
as  the  magnetic  needle,  or  lleel-filings  are  mov'd 
bt^yofid  the  glalts  at  the  approach  of  a  magnet* 
tff  then,  according  to  Sir  Ifofid^  2d  rtilCj  *  To 
^iiSiJhm  effects  we  mrtjl  mjkr  as  f^ffiblt  qffigfi 
^jk^-f^me  €imfi%  the  magnetic  virtue  which 
moves  the  iron  or  fteel  filings  beyond  the  glaft, 
and  thePneiima  or  elecSrrical  virtue  juft  difco* 
\iered,  which  moves  the  Feather^  Leaf-goFd, 
I^eif-bfL^ls,  '&€.  fo  vigoronfly  beyond  the  glafs, 
muft  be  che  fame  identical  fabtilc  a^nt,  ading" 
in  different  capacities  and  in  different  form^. 
This  Rule  therefore,  I  beg  may  be  particukrly 
iitte nded  to,  fince  many  phyfica!  experiments 
will  be  greatly  iHtiminated  by  confidering  *it 
attentively,  watch  would  otherwifc  feem  imicK 
more  abftrufe  and  miinteHigibk. 

To  render  this  more  plain. 

Let  A  B,  Plate  2.  Fig,  8.  reprefent  the 
glais  Tube;  F  the  Hand  that  nibs  it  1  C  D  the 
glafe  Recd\rer;  E  the  downy  Feather.  The 
^eck'd  Lines  and  i^rroivs  reprefent  the  Fnett^ 
ma  fetting  in  from  ?ill  tlje  ciitumambrent  parts 
to  the  moft  rarified  p^rt,  i.  e,  to  the  part  of 
the  glafs  Tube  under  the  rubbing  Hand. 

N.  B.  The  glafs  of  the  Receiver  being  no  im- 
pediment to  me|yairage©f  the  F^icmm,  thofe 
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Toys  of  it,  which  happen  to  pafs  thro'  the  Fea- 
ther, caufe  the  downy  part  to  ft  retch  forth  its 
fibres  in  the  fame  direction,  viz,  to  the  moft 
rare  hmits,  and  which,  tor  the  above  mentioned 
reafon,  follows  the  rubbing  hand* 

So  intricate  and  perplexing  are  the  fur- 
priiing  eflfefts  produced  by  the  elcdrical  experf- 
.ments,  when  die  folution  is  attedipted  by  meati^ 
of  attractions  as  to  appear  like  the  greateft  Pa* 
radoxesj  and  this,  lam  throughly  fat isfied,  is  the 
only  reafon  why  the  fubjeft  has^  after  fo  many 
fraitleis  attempts  to  explain  It,  been  given  up 
as  abfolutely  inexplicable  on  any  rational  prin- 
ciple whatever :  But  the  Pneumatical  Scheme 
accounts  for  the  Phsenomena,  and  points  out 
theeffe<5ts  in  fo  plain  a  manner,  as  to  remove  all 
thofe  difficulties  which  before  feem'd  infupe- 
lable,  and  .makes  them  appear  like  natural  and 
neceflary  confeqoences ;  and  this  muft  allways 
be  the  cafe,  according  as  we  reafoii  from  wrong 
or  right  principles,  e.  g.  If  any  one  rub  a  gla£ 
Tube  and  hold  it  at  a  proper  diftance  from  a 
downy  feather,  leaf-gold,  or  any  other  light 
bodies,  he  will  be  convinced  there  is  no  necef* 
fity  for  reafoning  fo  irrationally  and  unphilolb- 
phlcally  as  to  fuppofe  the  glafs  Tube,  when 
rubb*d,  both  to  attradl  and  repeL    But  however. 

If  any  one  can  render  tlie  effects  of  eledxi- 
cal  experiments  more  intelligible,  and  account 
for  a  greater  variety  of  the  Pbaenomena  of 
nature  without  fuch  a  Pneuma  or  Spirit^  J  fliall 
iM3  well  pleased  to  give  it  up,  fince  we  fin4^ 
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t^atiwe  extremely  fmgil  in  her 
and  as  extenfive  in  herEffeftsi  confequent- 
jy  fipce  0ie  is  never  found  to  aft  in  vam,  and 
as  Sir  Ifaac  Newton  oblerves,  more  is  in  vain  when 
kfs  will  ferves  he  muft  be  allowed  to  be  the 
beft  naturalift  who  accounts  for  her  operations 
the  moft  clearly  and  with  the  feweft  requifites^ 
tfiat  is,  he  whofe  data  are  the  mofl  coiicife,  will 
be  thought  to  have  purfued  fimple  nature  with 
die  greatest  precifion,  and  in  the  moft  rational    \ 

manner. rAnd  here  I  muft  own,  what  I  be-. 

fore  hinted,  that  I  fliould  not  have  rifqued  the 
Cenfure  of  my  Reader  by  adding  the  Term 
Pneuma  to  the  philofophical  Vocabulary,  had  I 
jROt  been  under  an  abfolute  neceffity  of  doing  it* 
*■■  .i  The  efFefls  of  fuch  a  Pneuma  or  Spirit 
©f  i^ther  are  in  a  variety  of  circumftances  too 
obvious  to  be  denied  by  the  careful  enquirer^ 
not  only  when  he  is  employed  at  the  elec4 
trical  Wheel,  as  I  obferved,  but  when  he 
confiders  many  natural  appearances,  i,  e,  phy- 
fical  experiments  ilridtly  lb  caltdr  A  more 
convincing  inftance  we  need  not  defire  than 
thofe  of  the  vertical  iron  Bars,  the  effefts  of 
which  have  fo  remarkable  an  affinity  with 
tHbfe  of  Loadftones,  and  which  they  evidently 
acquire  by  the  fame  means,  viz*  tjbat  of  an  in- 
viiible  elaftic  agent  inceflaotly  paflVng  throV 
them,  and  this  like  the  magnetical  agent  affeiti 
00  other  metal  or  thing  than  Iron,  which 
cffedls  are  fo  conftant  and  fo  regvilar,  that 
aQthing   'tis  imagined   bat  invincible 
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dice  cm  pti^^il  vrilh  tbonS  Ikj  de»^  t;h<i  ^ba 
of  thi^  evkknce.'-.  ^^  Asr  |to  my  own.  fate  J 
am  clearly  convinced  of  fh^  generaj  iatilii5^«| 
£i(^;EiPnmiu;  many  .of  lti];i«  aM^^^^ 
xncju  of  patwe  will  be  gr^atiiy  fajpife^eli^jfi^ 
$y,  and  ri^nder'd  mores.iirt^i^ibtei'.ftn^iif^ 
chanical  agency  will  tH^^n.  Ije  i^vifchifer^i^ei^K^it 
tended  on  clear  ani  rat^oiaM  prii^ip)f s^j:  fo^ 
i;onfequently' more  fir«^,4fbJ>li{h€d<,^y;M,-Jr  ; 
Ti^,  pfi^rvtmajl:  I  itiiy •  ap^l  to  the  ipgemeiMi 
Vnp^^^dl^d  .  r^^p '  to  40terntiae  .wbMkiA 
moft  agreeebk  fio  right?  reafch :  Wh«h^:f«4i 
»^  InccMMf ivabk  attr^dlktf^^  ^  whiqjb  l$%'j<c«il 
|cfnik!ftp;ki»4  of.  id€si|*  or  whethei^  6lchi:^>tMK 
^al  ageAi^  which  appeal^  fo  plainly  in  c^  tarin 
tty  of  t4i|^^)^  icireuij^nces  that  wB".  canaot 

For  liiftaqce,  Which^rt^ft  ai>pwrthe'.it*il4 
probaM^^  an  ^^/"r^S/i^ff  hetwden  th^.Suftanim 
Planet  OiC'  the  Sun  and; a  QomGti:^Ui  eA^ 
ifgenf  43?yqnd  the  Comet  to  impel  ife'  hv^ 
towa'fd/.  the:  Hioft  ratified  part  ?  efpeeirify  if 
we  ccingder  .that  Comet  in  the  year  i'680|» 
whofe  p^sribd  is  57.5;Ye3r&j  and  which  cott-t 
fequentiy  takes  up  21875  Y^ars  in  paffirig  to  it^ 
uteaoft.  diftance,  V^hifch  will  riot  ht  till  the 

Year  t^6y.  ,  

I'  ^65^1;  A:  variety  of  other  fa^sfatStorjrexfjeJi^ 
|ncnt9  n^ig^t  be  produced  to  confirm  jthe  exift-^ 
fhC^'jof  fwh  a  Pbeutna^  in  fohie  of  which  it 
-^  Mjpeats  liinaiiious,  -inrotiiera^  by  other  efiefls  i 
AAdirft  of  0fm  cxp^rbmati^  id  wdiicli  il  Sx# 
V-  :  hibit« 
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ftestaf  iii  ^vbert  ^i  £0wef  pre  feld6m  or  ot^ 

v|iiuiWii,  but  where^^he  comnioii  airJs  eithep  -- 

[pbfeut  or  elfe  iariikd  in  a  vtry  high  degre^^    i 

i66,  A«jJ/y/,i  the  flalhmg' Lights  that  appear 

qdiin  fule  ot  d.  gials  Tube  or  Globe  wheti  eat-* 

[|iaulied  of  their  Air  and  nibb'd,  ^*^*'  -  >  ilu^-^^i^^ 

167-  iSi?ri^?i?vi^;  ♦  Whan  the  gk£  reteiTCTaf 

fen  air-pump .  ife  :^vaufte4  ^nd  a  wire  <5r  roA 

^f  mem  comibtifikating  with  the  vacuum  w 

elei9:ris'd,  th^re  tjipear^  moft  remarkable  flaihct 

if  light  in  the  vaciaum,   if  ihe  air-puitt{>  b« 

fuppor ted, with  Mi^d^citzicpj^rji^  . 

r^iM.  -  TbH"^  'f'helngemm^Mn  Marfi?^ 

txperiment  made  with  bis  long  curyated,  tube 

lentiond  in  the  ift  Vol,  of  his  young  Gen- 

Ltleman  and  LadyV  Phil©fo|h^  p-  321,  where 

r  luminous  appearance  was  Uke  onecontinued 

ream,  up  one  pirt  of  the  vatatun  and  doV?tt 

kfbe  other^  like  an  apparent  rivulet  of  fire. 

t^*  :tF&Hrthly.     An    eitpfriment   of  Mr. 
iiimkjhec,  ad  Editiont  p,  85.  he  contriv^'d  two 
poUow  glaflcs  in  fuch  a  mariner  that  one  of 
'them  might  be  exhaufled  and  then  put  within 
the  othfir ;   in  this  form  lie  c6u*d  mike  the^ 
(turn  on  tlieic  axesy  in  his  naacbine,  either  the 
feme  or  contrary  ways,  \^hile  his  hand  was 
mbbing  the  outermott  gkfa*    What  was  fndft 
feraarkable,  after   tiie   attrition  of  the  Ii^nd 
ceas'd,   and  the  motion  of    the  glafles  toor 
if  be  then  biaught  but  his  hand  near  the  out^ 
ttmeJfl  glafsa  %,-2vipm^  Qt-  S^iiit  of  iEtJbei^ 

efcap- 
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•Ibpcd  from  die  band,  bat  was  invifible  tHl  H 
hud  palVd  ttirstigh  both  glaflevS,  viz*  tiU  it 
came  to  the  infide  of  the  exhaufted  glafs^  ivhi^Q 
it  ;;i|^eared  like  a  flafh  of  lightning.    ^    , 

That  it  efcap'd  out  of  hk  hand  canjibt  be 
dQ^httd,  iince  it  did  nof  appear  but  at  the  ap- 
proach of  his  hand^  _  ; 

170*  The  following  experinjent  is  another, 
pf  Mr.  Haukjhees^    illuftraln|ig  ijie  above  doc^ 
ftrine:  I  fhall  therefore  give  his  defcriptioh 
frf  it  in  his  own  words,  with  his  fentjinepts 
tli^erepn  in  tlie^epfuing  chapteir, 

C  H  A  P,     VJL 

3ECTION     lyu 

Mr.  Haukibee' j^  Experiments  contmuid  j^  * 
whb  others  tending  fo  point  014  th^ 
fame  Agent^  by  mea?ts  of  its  exce£ive 
rapid  Motion  towards  the  part  mojk'^ 
rarified^ 

5cst     Have  difcover'd'  fays  Mr,  Hauk^M^^ 
j'^  «I^  ^  fome  properties  of  this   eleilrical 
^1^  *'  matter,  which  may  feem  wonderfui, 
*  to  thofe  who  nicely  coidider  them  j^ 
fince  they  afford  us  a  fort  of  reprefentaiion  ^ 

*  the  great  Phenomena  qf  the  univtrfe.     Fof^j 

*  having  obferv*d  that  Ught  bodies^  placed  neal 
J  any  part  of  the  rubbed  cylinderj^  fc^med  ta> 

«  be 
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be  eqwally  attradted^  I  contriv  d  a  {cmkkcM 
of  wire,  which  I  cou  d  faflen  ataconftant 
dirt  an  ce,  making  it  encompafe  the  uppcf 
feraicylindrical  furface  of  the  glafs  at  4  or  ^ 
inghcs  diftat^ce :  This  wire  had  feveral  pieces 
of  woollen  Uiread  faften'd  to  it,  fo  as  to  hang 
down  from  it  at  pretty  nearly  equal  diftancesi 
Xhe  length  of  them  was  iuch,  that  bcin^ 
extended  in  a  diretSion  towards  the  center 
of  that  imaginary  circle  on  tlie  furface  of  th^ 
glafs,  in  the  plane  of  which  the  wire  wa^ 
placed,  they  wou*d  then  reach  within  lefk 
than^  an:  inch  of  die  circmnference  of  that 
circle;  but  if  left  to  their  own  liberty,  the/ 
hung  in  a  parallel  polltion  to  each  other, 
The  cylinder  was  placed  with  its  axis  paraW 
lei  to  the  horizon,  and  in  tliis  pofti#e  it  wa^ 
tudi*d  fwifdy  about;  and  tlien  by  the  rapi4 
motion  and  agitation-  of  the  liir rounding  air^ 
the  tlKeads  were  lifted  up  and  bent  upwards 
from  the  axis  of  the  cylindeF. 
*  AH  this  while,  here  was  only  the  fwift  mo- 
tion of  the  cylinder  round  it^axis  without 
any  attrition.  But  now,  when  I  came  to  ap- 
ply my  hand  to  the  lower  part  of  this  glais 
(fo  fwiftly  whirl'd  about)  and  confequently 
to  add  (itirkion  to  the  formei-  motion,  the 
threads  prefeutiy  began  to  change  their  direBi-^ 
m^  and  all  hqfmmmifiy  jmntti  to  the  cmtet 
^  the  clxcM^M  M  irbofe  rpiane  the  mre  was 
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^  p&Cidi   Neither  were  they  at  all  di&>tiJerd 
*-  or  fittng  oat  of  that  pofition^  by  the  wind 

*  occaiioa'd  by  that  violenl  motion  i    hmi   (25 
^  if  there  had  been  no  fuch  hurry  of  th^  mt 

*  abo'at  tiicm)  they  ttiU  perfdkd  ir^  their  ten- 

*  tral  direction*     And  to  rcr-  ^^  -  *r  ■^-  -^  ■-  *  n- 
*i  bly  convincing^   how  ab         ^  (U 

*  depended  upon  the  attrifcion^  I  fownd  J  cm  J 
\  iy  Jhifimg  the  phce  of  the  aitfition  hither  or 

*  thkk^f  dra'w  the  thresids  r^ — ^  'r  this  or  tlmf 

*  end  qfthe  cyiinden '  bat  yL  1       .^  lU  ftiil  wcnf 

*  uniformly  converging  towards  ibme  cenierin 

*  the  axis  of  it,  ib  that  thty  fojttVd  tliemlelvcs  _ 
^  into  a  fort  of  conical  furtice,' 

*^Farther;  if  the  wire  with  its  loole  threads 
were  rever/d  fo  as  to  eiK:ompafs  tlie  lower 
part  of  the  cylinder,  (as  before  it  did  the  up- 
jjer  part;)  yet  the  elfed  llill  dnfwer'd  with  the; 
iasBe  eacaiSnels  5  Jbr  the  threads  "V^re  aU  efeSl- 
td  intQ  Jo  many  Jirmi  iinesf  fiiU  direHing  ihem- 
Jehes  to  a  Centir in  the  axis  of  ih giqfs** -     ' 
'   172,  •'Hitherto  the  axis  of  the  cylinder  was 
placed  korixontally:  In  the  nejtt  place,  I  fet  i£ 
HI  a  vertical  polition,  fo  that  it  ftOod  per pcfidi-i 
cular  to  die  plane  of  the  horizof!>  in  whicK 
cafcj  I  made  ufe  of  a  wire  hoop,  which  was 
jBeceifarily  to  be  placed  parallel  to  the  horizon, 
Jb  that  it  might  encompafs  the  cylinder  in  the 
jame  manner  as  the  femicircular  wire  did'  be- 
4ore :    Only  one  part  of  the  circular  wire  was 
left  open,  to  make  way  fw  the  toudi  of  the 
hmi^  whiLh  was  to^ve  theattritiaa.  Aodthe 
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WJrebdinfg  thos  placed  it  was  evident  that  the  ' 
P     threads  ( without  fome  external  force  to  fup^ 

Lpoit  them)  misft  aJi  flag,  and  hang  perpendica- 
iarly  downwards.  Yet,  as  foon  as  the  motion 
and  att^tion  were  given,  the  threads  preiently 
began  to  be  extended  ^  and,  as  if  diey  were  be-* 
come  ftiff  and  hard,  formed  themfelves  into  aa 
horizontal  plane,  their  loofc  ends  pointing  to 
z  center  in  the  axis  of  the  glafs,  as  before/' 
P«i73.  And  thus  in  all  forts  of  politions  what-* 
foever,  both  of  the  wire,  and  of  rfie  glafs  toa^ 
were  tlie  threads  afted  by  a  fort  of  centripetal 
^orce,  to  the  laws  of  which  they  were  always 
comformable*  Hauke^ees  Exper.  p*  67*  tcJ 
70. 

174.    Again.      *  I   took   an  Hemijpherkal 

*  glafs  of  about  fix  inches  diameter:  Into  thiJ 

*  I  conveyed  a  jUck^   in  ^manner  of  an  axif^ 

*  which  had  the   woollen  threads  (formerly 
^  made  ufe  of)  tied  about  it.     The  glafs  was 

*  fcrew*d  by  the  neck  to  one  fide  of  the  JpmJk;. 

*  Md   being  fix'd  on  the  machine^  the  great 

*  'w^eei  was  turned,  and  the  fridtion  made  on 

*  the  oiJftward  ihrface  of  the  glafsj  as  ufual* 
And  now  the  threads  prefented  a  PhsBnome- 
non,  not  a  little  pleafant  and  furpriling  to 
behold  }  but  yet  fnch  as  I  expefted  and  hop- 
ed fof,  in  the  contrivance  of  til  is.  particular 
^paratus.  For  here  was  jull  tlie  re^uerfi 
of  what  happened  when  the  femicircular 
wire  was  placed  on  the  outlide :  That  is*  the 

*-  threads  bere^  ilfued  like  rays  Jrom  a  ceni^ 
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f  Since  in  both  Cafes  the  extremities  of  the 
Threads  pointed  to  the  furface  of  the  Glafs,  viz. 
where  the  Friction  was  made  %  is  it  not  more  reafon* 
able  to  fuppole,  that  thofe  extremities  of  the 
Threads  were  affected  by  that  rubbed  Surface^  ra* 
ther  than  its  Cenler^  where  there  was  no  attrition  i 

ij;  It  cannot  be  the  Air»  which  drives  a  feather  Of 
other  light  body  into  thofe  rare  limits  iurrounding 
the  rubbed  glafs,  the  Air  being  firft  driven  away 
from  it  by  the  accumuktingelaftic  fluid  furrounding 
'it  •,  conlequently  the  efFefts  proceeded  from  the  fame 
fubfile  Pneuma  rufliiog  inca  the  artificial  vacuum 
with  that  rapidity  which  caufed  the  Thresid^  10  ap* 
pea^  ihM  and  diff,  .;.  ,1,  j....  h 

nib- 


4 


<  ouiwardfi^  there^  ihty  converged  to  a  center 

*  within +/     Mr.  Haukejhee\  Exper.  p,  76. 

•  175,  I   fhall  now  endeavour  to  folve  the 

Phaenomena  from  the  viiible  effeds. The* 

limits  furrounding  Mr.  Haukefiee^  revolving 
glafs  were  rarified  by  the  attrition  of  the  h^nd 
on  the  furface :  That  is^  the  air  Ibrrounding 
the  glafs  was  buoy'd  up  and  borne  away  from  1 
it  by  the  vaftnefs  of  the  elafticity  of  the  accu-  H 
Ululating  ^^thcr ;  The  Air  being  thus  difpkced  ~ 
from  the  included  limits ;  thole  limits  may  then 
be  elleem'd  fimilar  to  an  exhaufted  glafs  Re- 
ceiver, and  they  do  in  reality  appear  fo  front 
the  effeds  \  for  the  Pneuma  then  rufliing  vio- 
lently into  thofe  rare  limits  to  reftore  the  equi- 
librium X  >  in^pcls  or  drives  thofe  loofe  ends  of 
the  woollen  Threads  towards  the  nx)jft  rarified 
part ;  i.  e.  to  whatever  part  of  the  Cylinder  the 


I 


a 
a 

I 


(91) 


-Exfjerlments 


rubbing  hand  was  fhifted. 

to  iilultrate  the  preceding  Arguments  are  tiie 

following : 

•    176-  If  a  glafs  tube  be  well  dried,  and  then 
•Sirubbed  with  the  hand,  it  acquires  an  Atmo- 
I  fphere  (as  we  fay)  of  the  rare  elaftic  fluid  from 

the  hand  that  rubs  it :  And  if  a  piece  of  Thif- 

tk*down  be  relealed  from  the  fingers  at  aeon- 
'fiderable  diftance,  it  will  immediately  begin  ta 

move  toward  the  rare  limits  encompaffing  the 
ibe :  The  Motion  will  be  but  flow  at  firft 

letting  outp   but  will  be  gradually  accelerated 

till  it  arrives  at  the  tube,  probably  in  a  recipro- 
kcal  proportion  of  the  fquares  of  die  feveral  dif- 
mces :  For  the  motion  appears  much  like  that 

>f  a  feather  toward  a  fire,  when  releafed  at  a 

)roper  diltance  from  the  chimney.  ■  The 
^hiftle-down  is  no  fooner  at  the  tube,  but  it 
inflantly  acquires  a  capfula  or  atmofphere  of  the 
elaftic  fluid,  and  is  immediately  repell'd  out  of 
thole  rare  limits  again  with  great  violence ;  and 
if  the  fingers  that  firft  releafol  it  be  near,  it  fli^ 
to  them  ;  and  the  atmofphere  of  the  fubtile 
fluid  encompafling  the  Down  efcapes  to  them, 
and  the  Down  is  as  inftantly  driven  back  by 
the  Pneuma  into  thofe  rare  limits,  as  at  firft, 
where  it  again  acquires  an  atmofphere,  and  i$ 
as  inftantly  driven  out  as  before ;  and  thus  it 
will  continue  to  do  for  many  times  without 
any  frefti  attrition  at  the  tube,  and  if  neither  - 
the  Iiand,  nor  any  other  non-eleftric  be  near^ 
it  will  be  blown  as  it  were  quite  away  ^  and  if 
N  a  the 
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<!ie  tube  follow  it,  the  elaftic  fluid  encompa^ 
ing  it,  will,  with  the  feather,  be  driven  all  ovc* 
the  room,  or  from  near  the  bottom  to  the  top 
of  it,  provided  a  fmart  ftroke  or  two  vvith  the 
hand  be  now  and  then  given  to  the  tube  i  If  th^ 
Down  be  purfued  by  the  tube,  fuppofe  down-* 
ward,  and  then  removed  and  brought  under  thf 
Down,  it  will  firft  ftop,  and  then  move  dire^Stly 
upwards.    And  to  prove  the  propenfity  of  thb 
Htde  elaftic  Atmofphere  furrounding  the  Down 
to  efcape  from  the  fpring  and  prefHire  of  the 
common  Air,  when  the  Down  is  driven  by  the 
tube  to  a  certain  diftance  from  the  cieling,  al-*^ 
though  the  tube  at  the  fame  time  makes  a  full 
ftop,  yet  the  Down  does  not;  for  the  fame  httle 
atmolphere  having  reached  the  cieling,    the 
Down  Without  any  farther  purfuit  flies  to  it^ 
where,  the  eleflric  atmofphere  efcaping,  it  is 
immediately   impeird   by   the   Pneuma,   and 
drii  en  again  to  the  Tube, 

177.  To  illuftrate  the  foregoing  reafoning, 
and  to  repdci'  thofe  two  properties  of  extfemc 
rarity  and  extrcnie  elafticity  in  the  eledrical 
fluid  iViiX  more  confpicuous  j  and  to  flicw  it£ 
exceeding  great  propenfity  to  efcape  from  a 
fondcnfed  ftate  to  the  earth. ^ — If  tlie  cxperit 
nient  be  varied  in  the  following  manner,  the 
down  or  feadier  v^iil  be  ixirprifingly  agitated : 
This,  by  way  of  diftinfliion,  I  ihaU  call  my  vi- 
brating experiment 

178,  Inftead  of  the  forcmentioneJ  experi- 
inenf  wi^  the  tube^  Let  the  Do^vn  be  brought 

neaj; 
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Hear  to  a  body  dedrifed  at  tht  Mi^ehme,  as  tfif 

©rime  Conduftor,  or  which  is  betteiTj  a  metaH 

pc  Hpherc,  whofs  furtace  is  either  poliflied  or 

gilded  :    Such  a  body  being  eloSriied  is  e% 

I  xompalled  with  an  Atmofphere   of  the  rarf 

Wlaftic  Fluid,  in  the  fame  manner  a?  the  revolve 

fng  glafs  Globe,  or  as  the  foreniention'd  Tubej 

i^onfequently  the  efFed:s  will  appear  th?  fjmie 

fit  the  rare  furrouading  Limits,  . 

!      179*  Let  the  Down  be  brought  \yithin  a  feif 

ranches  of  the  eledrifed  body,  which  when  re^ 

ieaied,  the  lame  Phaenoqiena  will  appear  as  b^ 

-fore,  but  in  much  greater  Perfection  than  when 

rthe  Experiment  W4S  performed  with  the  rubb'd 

:-Tube  :    Thofe  alternate  Pulfions  and  Repul- 

•fions  will  be  perfomied  witli  much  greater  agi- 

Ulit)  and  freedom,  and  the  celerity  of  the  Dpwn 

Kwill  be  increafcd,  as  the  diftance  of  the  ^ng^ 

^flnd  cieftrtfed  body  is  leiTen'd.    When  the  dif- 

tance  is  about  two  or  three  Inches,  more  or  lefs, 

I  {which  due  diftance  is  foon  found  by  triatls)  th^ 

'  motion  becomes  fo  exceedingly  rapid,  between 

the  eleftrifed  body  and  the  hnger  which  jreleaf- 

cd  it,  that  even  the  fight  of  the  Down  i§  loft# 

and  the  appearance  of  the  motion  too>   which 

by  being  much  too  nimble  for  the  eye,  all  that 

remains  vifible  is  the  colour  of  the  Down  only  1 

confequently  no  tolerable  cpmputation  of  the 

number  of  vibrations  can  be  made,  which  may 

perhaps  be  feveral  thoufands  in  the  fpace  of  a 

i^inute. 

.    i8o»  K  £*  The  Icis  thafize  of  the  Down 

is. 


(94) 


'ART 


is,  die  quicker  are  the  vibrations,  provided  the 
dSftance  of  the  eledrifed  fpKere  and  finger  be 
proportionable,  particularly  if  the  dovt^ny  parts 
at  the  extremity  of  the  feather  be  clipped  offi 
for  otherwife  thofe  more  downy  parts  frequent- 
ly adhere  to  the  ekitrifed  body,  and  tlie  motion 
is  thereby  retarded*  [ 

iSi*  Objection.  Since  it  is  allow'd  that 
where  AttraBion  ends,  a  repeiMng  farce  hgmr; 
'tis  prefumed  to  be  more  natural  as  well  as 
Bwre  philolbpbical  to  account  for  the  Effedrife 
of  thofe  Experiments,  by  virtue  of  thefe  tw$ 
Ptopertics. 

182,  Answer*  Not  to  inlift  n^on  .ti?at 
i:?0mmon  Polluktuni  which  ieems  quite  arbi- 
ti-ary,  having  never  been  fufiiciently  proved  $ 
had  the  tube  been  really  pofletied  of  fucb  a  re^ 
inarkable  attraftive  Power  pr  QualitVt  a^  to 
draw  the  Down  from  the  fingers  at  fo  great  a 
diftance,  as  in  the  former  Experiment,  how 
came  it  to  lofe  that  Power  fo  fuddenly  ?  or  ra^ 
ther,  how  came  fo  remarkable  an  Attrad:ion  to 
fee  immediately  changed  into  an  Jmpulfe  ?  Had 
there  been  any  attrajfting  quality  communicated 
to  the  Tube  by  rubbing  it,  how  comes  it  to 
l^afs  that  when  the  Down  is  ddcending  towards 
the  floor,  ( if  the  tube  be  then  rubb'd  and 
brought  under  it, )  it  will  inftantly  move  up* 
'i^ards  to  avoid  the  tube  ?  Were  not  the  Tube 
*fter  rubbing  it,  poflelTed  with  a  Pov/er  oppoiitc 
to  Attradlion,  and  which  aftcd  on  rhc  Down 
with  a  much  greater  force  tliaB  tJiat  of  Gravity, 

how 
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fklkfti^  eaai^  the  Down,  which  was  defcendingi 
Lfidt  to  Hop,  and  then  to  mount  upwards  ?       ^* 
483.  To  lay  the  truth,   thole  two  remarks^ 
bic  Propertie.s  Rarity  and  Elafticity,  appear  ib 
predominant,  that  when  Men  make  electrical 
,  Experiment^  and  reflect  on  the  effedts  of  them 
►in  good  earneft,  they  naturally  point  out  to  us 
,  fomething  dianietrically  oppofite  to  Attra<a;ioii, 
►  even  a  Rarity  generated  in  thofe  parts  which 
furround  the  rtibb'd  Tube,   and  into  which  as" 
I  into  a  vacuum,  the  Pneuma  fets  in^  and  impels 
I  all  light,  oneledtrifed  bodies  with  a  wonderiut 
force  and  velocity  thro'  thofe  rarified  limits,  as 
is  confirmed  by  the  following  Inftance. 
.    1 84.  Mr,  Haiikejbee^  altho'  the  firll  Man  who 
made  any  coniiderable  Improvements  in  Elec- 
tricity, feeni*d  eonftrained,  contrary  to  his  own 
Principles  of  Attradiion,  to  fuppole  a  correnC 
to  impel,  and  drive  light  bodies  to  the  Tube  i 
for  when  relating  the  EfFedts  of  one  of  thofe 
Experiments  with  the  rubb'd  Tube,  he  tells  us, 
'  The  little  bodies  would  be  fometimes  drawn 

*  tOi  fometimes  ih'own  from  the  Tube  with 
'violence  ;  fometimes  be  fufpended  forafmall 

*  time  in  the  Air,  and  at  other  times  flip  along' 

*  the   fide  of  the  tube.     They  would  rcpcaf 

*  thefe  leaps  and  boundings  for  feveral  timef 
Vtogether,  and  flutter  up  and  down  almoftlike 

*  Sq  many  Animals,  rather  than  pieces  of  life- 

*  lefs  matter.'  Seep.  240.  of  his  Experiments. 

185.  But  when  Experiments  were  made  iit 
v;icuo^  h<^obferved  there  wa^  not  then  the  fa  mi 


Part  t 


tetidency  of  light  bodies  towards  the  rubb*d 
Tube,  ^otigh  the  Tube  was  replete  with  Air: 
He  therefore  concluded  that  the  aftion  of  the 
common  Air  mull:  neceiiarily  contribute  to  tlie 
Phaenomenon  :  He  alfo  obterved,  that  if  die 
Air  was  exhaufted  out  of  the  ghSs  Tube,  and 
then  rubb'd  in  the  open  air,  it  produced  n 
iuch  Effeds  among  light  bodies^  . 

1 86.  Prop,  5.  p.  244*  *  As  the  interna!  Air 

*  is  necejary  to  the  a^ion  of  the  Effluvid^  Jo  is 

*  the  external  too :    Becaufe^  though  the  Tu^e 
'  was  very  full  of  Air,  yet  ifrubBd  in  vacm^ 

*  the  attraSivDC  Power  was  quite  kfi! 

287.  Prop-  h,  ^  As  therefore  the  infernal  Air 
^feerns  neceyary^  either  to  ajjiji  the  ekStricMat^ 

*  ter  in  its  Motion  outwards^  or  at  leaji  to  pre* 
^  vent  its  retiring  inwards  i  Jo  the  external  Aif" 

*  appears  to  he  as  neceffary  to  cany  the  light  h$^ 

*  dies  (which  we  fay  are  attraded  -f  )   towards 

*  the7uhe. 

188.  *  For  if  by  the  heat  and  rarefadion 

*  conlequent  upon  the  attrition,    the  Medium 
«  contiguous  to  the  I'ube^  be  made  Jpeeijicaily 

*  lighter ;  then  of  courfe,  to  keep  up  the  halance^ 

*  the  remoter  Air,  which  is  denfer,  muft  prciS 

*  in  towards  the  Tube,  and  fo  carry  away  ( iri 

*  the  Torrent )  tlie  little  bodies  lying  in  it£ 

•  The  Efiidts  weie  then  within  Mt  of  the  Tube, 
-f-  Notwitliiianding  Mr.  Haukejba  confefles  tbi 
Phaeaomenon  appears  to  be  performed  by  Pulfion^ 
|et  we  iee^  he  cannot  fQib^or  calling  it  ^ttra^lk>iii 
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*  ^wfty  thithet  alfo/  Thus  Mr,  Hauktfiee  feems 
naturally  conduced  to  the  fkme  conclufion,  or 
nearly,  as  if  he  had  had  then  in  view  the  lame 
Rarity  and  Ekfticity  of  the  eledrical  Fluids 
which  we  have  li  nee  found  in  it. 

189,  /^  Thus  we  fee  when  prefs'd  with  the 
difficulties  attending  eleftric  Attraction,  hour 
'  natural  it  is  to  have  recourfe  to  an  oppofite 
Principle^  vlt,  that  of  Impulfe, 

I  go.  From  all  which  it  muft  feem  reafona- 
ble,  as  well  as  agreeable  with  Experiment,  to 
ruppofe  that  the  limits  furroUnding  the  eletflri-  * 
fed  gilded  Globe  [I ,  the  rubb'dTube,  Qfr.  appear  * 
from  the  Effefts  to  be  fo  extremely  rare,  as 
rthat  light  Bodies  near  thofe  limits  are  impeird 
lis  forcibly  into  them  by  the  newly  difcoverd 
l^neuma  or  Spirit  of  j^ther,  as  into  a  Torricel- 
lian Vacuum  were  it  pofllble  to  form  one  in  the 
open  Air,  where  it  inlt an tly  acquiring  a  Cap- 
ful a  or  Cafe  of  the  rare  elaftic  matter  is  as  in- 
toantly  repelFd  out  again.     On  this  reafonablc 
^oftulatum  therefore  ( if  it  may  not  rather  be 
"^terrii'd  an  Axiom )  depends  the  principal  Part 
of  the  whole  eleftrical  Phsenomenon,  and  by  it 
the  moft  abftrafe  Parts  (which  otherwlfe  appear  " 
€0  much  like  inexplicable  Paradoxes  in  thofe 
fuppofed  alternate  AttraBiom  and  Repulfions^) 
will  be  rendered  intelligible,  and  the  Experi- 
tnents  no   longer   f<^m   irreconcileable  with 
each  other^  as  has  been  reprefented,  but  ra- 
ther as  the  natural  agreement  and  necefiary  ef* 
foSs  of  their  proper  Caufes* 

H  See  ^f^/ 178.        O  CHAP. 
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CHAP.    Vm.       Part  I. 

SECTION     igi. 

Of  tie  Source  from,  whence  ibis  Subtili 
Matter  is  obtain  d  in  the  Experiments, 

K3y£3  C  C  O  R  D I N  G  to  my  ad.  fmida- 
25  A  yC  niejual  Pdnqlple,  its  E.^iflence  is  uni-- 
jj|pjr^j^  Jal  u  e,  in  all  Spac^ ;  not  only  m  all 
open  SpaieSf .  but  in  all  minute  otiest  ^ven 
in  th/maikjl  Fatuities  or  Pores  of  the  moJiJhUd 
and  campoBed  B$dks  :  A^id  notwithftanding 
it  long  eluded  every,  Ser^fe;  yet  it  doth  really 
ejdft  an4  is  actually  prefent  in  every  tiling  we 
either  handle  or  fee :  And  the  Reafon  it  eicaped 
pur  Sanies  fo  long  was  from  its  very  Nature, 
thatis,  itwas  not  only  invifible  but  fo  fubtile 
and  volatile  as  always  Xo  evade  a  ftrift  Scrutiny ; 
For  otherwiTe  Sir  Ifaac^  v^ho  fought  inoft  dili- 
gently after  it^  muft  have  difcover'd  it  more 
minutely. 

192,  If  then  every  grofs  Body  is  replete  with 
It^  the  krgeft  Bodies  muft  contain  the  greateft 
quantity^  and  cpnlequently  the  Body  of  the 
Earth  the  moil  of  aB,  which  feems  to  be  die 
Fpuptain  from  whence  it  is  obtaln'd  and  tQ 
which  it  perpetually  tends  ;  and  tliis  will  evi-- 
gently  appear  to  be  the  Cale  from  the  followr 
ing  ExperimentSt 

193* 
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193,  Mr.  JJaukefiee  was  of  opinion,  tfiat  tfee 
electric  matter  was  emitted  from  the  internal 
fybftance  of  the  Glafs  on  which  the  Attritioa 
was  made^    Slx  his  Phyfico- median*  Exp. 

194^  This  was  alfo  the  opinion  of  many 
others  after  him  j  "and  foon  after  the  prefent 
Improvements  commenced;  many  fappofcd  if 
to  be  obtained  fronj  the  Air  ;  but  on  ex-i 
amination  it  appeared  otherwife:  For  moff 
Experiments  made  by  way  of  Trial  on  that 
fuppofition^  when  but  a  little  variedt  were 
found  to  clafti  with,  and  contradi<ft  each  other, 

195.  On  ftirthcr  examination  it  plainly  ap- 
peared from  a  train  of  Experiments  to  be  emit- , 
ted  from  tlie  pores  of  the  Inftrument  of  Fridlion 
at  die  rubb'd  glafs,  and  fupplied  from  the  Earth 
thro*  contiguous  Bodies  >  and  then  the  Experi^ 
ments^  as  to  many  cleAr_evidences,  were  always 
confiftent  with  each  other,  tho'  ever  fo  much 
varied  i  and  tho*  chang'd  into  many  different 
forms  or  tliapes,  no  contradiction  or  clafliing 
then  happened-— Experiments  which  prove 
it  are  fuch  at  follow  : 

196-  Firft\  If  the  Fire  be  emitted  from  the 
pores  of  the  Inftrument  of  Friftion  arid  fnppli- 
ed  from  the  Earth  ;  then,  confeqiientlyj  if  d 
I*€rfo^'s  Hand  be  the  Irrftfument,  the  fire  mail 
be  flowing  through  his  Body  all  the  time,  vizp 
from  his  feet  to  the  palm  of  his  hand.  This  is 
verified  to  fenfe,  if  the  Room  be  darkened  i  for 
between  fuch  parts  of  the  palm  as  are  nearly 
in  contad  with  the  revolving  glafe  Gk>be,  tt 
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appears  like  exceeding  fine  threads  of  fire  iflb-- 
iag  from  nuniberkfs  pores.  Are  not  thefe  lup-^ 
plied  by  the  contiguous  particlesi  and  thofe  by 
the  next,  quite  thro'  the  Body  ?  But  to  prove 
that  it  enters  at  the  fame  time  into  his  feet 
from  the  floor,  let  him  ftcp  on  a  cake  of  Refm^, 
which  will  intercept  tlie  communication  with 
the  floor,  and  after  that  if  he  put  but  his  Toe 
very  lightly  to  the  floor,  the  fire  appears  plainly 
between  them,  efpecially  if  the  Ihoe  be  oft '» 
And  ftill  more  plainly,  if  a  finger  of  a  Perfon 
on  the  floor  be  brought  to  the  foot,  for  then  it 
will  be  not  only  vifible  but  may  be  plainly  feh 
and  heard  to  fhap  or  explode, 

197.  Secondly,  If  the  Perfon  rubbing  the 
Glais  only  flands  on  folded  woollen,  infliead  of 
refin,  it  is  fufficient  i  for  then  likewife  it  may  be 
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*  The  method  commonly  made  ufe  of  to  prove 
the  eleilrical  Fluid  to  be  deriv'd  from  the  Earthy 
was  by  mounting  the  whole  Machine  on  original 
Eieftrics.  But  all  that  formality  may  be  Iparcd, 
for  if  the  Inftrument  of  Friftion  only  be  dius  fup^ 
ported,  it  is  fufficient.  This  may  be  done  by  t^knig 
off  the  Cufiiion  that  rubs  the  glafs  Globe,  and  if 
jnilead  thereof,  a  Perfon  fteps  on  a  Cake  of  Refm* 
or  a  glafs  Stand,  and  applies  the  palrn  of  his  Hand 
to  the  revolving  Globe,  the  Jeaft  refle^flion  will  be 
fufficient  to  inform  us,  that  the  fame  end  muft  be 
anfwer^d  in  every  relpeft,  fince  the  middle  Zone 
of  the  Globe,  from  whence  aJi  the  other  parts  of 
the  Apparatus  are  fuppiied,  can  be  no  way  fuppli* 
f^  it  Idf  h^t  hvm  tl^  IqikumcAt  gf  friction* 
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feed  and  felt^  if  a  finger  be  brought  near  to  the 
footi  mto  any  other  part  of  the  Perfon  ftan(l- 

ing  on  the  woollen. N.  B.  The  folded 

woollen  mail  be  of  fome  coniiderable  tliickneis. 

198.  'Tiiirdiy.  If  a  Perfon  rubbing  the  glafe 
Globe  ftand  on  a  chain  when  folded  together ; 
the  fire^  in  paffing  from  the  floor  to  the  foot» 
appears  between  many  of  the  links*      And,     ' 

I9f^*  pourthiy.  I  have  foraetimes  obferv'd  it, 
when  the  weather  has  been  favourable,  to  ap- 
pear between  the  floor  and  the  toe,  tho'  there 
was  nothing  under  the  other  foot  befides  the 
dry  ihoe. 

200.  From  fuch  hints  we  are  made  fenfible 
that  the  Experiment  may  be  varied  many  dif- 
ferent ways,  each  of  which  ferves  to  flreogthen 
and  confirm  the  Theory* 

201*  Since  then  the  elecSric  matter  is  ib 
clearly  prov'd  to  be  obtained  from  the  Earth 
thro'  denfe  bodies,  it  will  be  natural  to  expert 
it  to  fliew  as  great  a  propcnfity  to  return  to  it 
again,  which  accordingly  happens, 

EXPERIMENT,  When  a  Perfon  is 
cleflrifed  on  the  Refin-cake,  if  he  put  the 
toe  of  his  ihoe  to  the  floor,  the  accimiulation 
vaniflies  both  from  off  himfelf  and  every  part 
of  the  infulated  wires,  be  they  ever  fo  far  ex- 
tended, and  it  all  darts  inflantaneoufly  into  the 
Earth,  To  prove  this,  let  him  lift  up  his  foot^ 
j^nd  tlie  accumulation  takes  place  again,  and  as 
lAftantly  elcapes  at  putting  it  to  the  floor;  and 
%m  alternately,  as  often  g§  the  loot  is  removed 

from     * 
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from  one  fituation  to  the  other.  Bat  that  k  is 
obtained  from  the  Earthy  and  returns  again  to 
the  Etirth  is  now  fo  well  known,  as  to  need  no 
farther  proof ;  for  to  fay  the  truth,  almoft  all 
Experiments  prove  it. 

C  H  A  E      IX,       Part  t 

SECTION     202,  "I 

On  electrical  and  non-eledrical  5^^/W. 

I^))G8("^  Have  before  curforily  remarked,  tha^ 

^  I   M  the  World,  many  ages  paft,  was  not 

^ww^  a  Stranger  to  that  Property  in  Amber 

of  attracting  many  light  Bodies  aft^r 

rubbing  it;  and  alfo  that 'tis  natural  to  fuppoiSe 

that  the  term  Elearicity  came  from  Elt'Broni 

\  the  Greek  Name  for  Amber,  whkh  was  dodbti 

lefs  the  thing  that  ^rji  difcover'd  any  iigns  of 

fuch  an  attrad:ive  Quality  after  Atti'ition,   and 

was  probably  the  Reafon  for  calling  that  Pi*o- 

rperty  eledtrlcal,^  nof  oilly  when  it  appeared  irf 

I » Amber,  but  alio  whenever  the  fame  attradling' 

Quality  was  difcover'd  in  any  other  Body  after' 

rubbing,  for  then  that  Body  was  dfa  faid  ta 

Be  eledbical :    So  far,  all  appears  ^atdra J,  antf 

without  any  great  Impropriety;    but  y^t  tliis 

was  the  caufe  of  a  very  remarkable  one,  namely. 

tiiat  as  Bodies  haying  fuch  an  attiadwc  qualit/ 

were 


^ 
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were  called  eieMrkal^  (q  it  was  imagined  thaf 
thofe  which  were  not  endued  with  fuch  an  at-* 
tradiivc  quality  after  rubbing  them  were  entirely 
devoid  df  that  Principle^  and  were  therefore 
term'd  mn-ekElrkal:  Whereas  in  truth  theEf^ 
feds  of  modern  Experiments  inform  us>  that 
Aere  is  no  fuch  thing  in  nature  as  a  non-ekc- 
trie  in  luch  a  ft  rid  fenfe,  or,  however,  none  that 
we  zvt  con verfant  with. 

203.  Dr.  Frankiin  very  judicioufly  obferves^ 
that  *  the  terms  eleftric  perfi\  and  non-eledric 

*  were  firft  xifed  to  diftinguifh  Bodies  on  a  mil^ 

*  taken  fuppofition,  that  thofe  calFd  ekdrica 

*  perfe  alone  contained  ekdric  matter  in  their 

*  fubftance,  which  was  capabk  of  being  exci- 
^  ted  by  Fri£tion,  and  of  being  produced  of 

*  drawn  from  them  and  communicated  to  thofc 
'  call'd  non-ekdrics,  fuppoied  to  be  deftitute 
^  of  it :  For  the  Glafs,  C^c.  being  rubbed^  dif* 

*  covcr*d  figns  of  having  it>  by  fnapping  to  the 

*  finger^  attradfSng>  repelling,  &c.    and  could 

*  communicate  thofe  figns  to  Metals  and  Wa-» 
^  ters.— Afterwards  it  was  found,  that  rubbing 

*  Glafs  would  not  produce  the  eledric  niat-* 

*  ter,  unleis  a  communication  was  preferved 

*  between   the  Rubber  and  the  Floor;    and 

*  fubfequent  Experiments  proved  tliat  the  elec** 

*  trie  matter  was  really  drawn  from  thofe  Bo* 
^  dies  that  at  firft  were  thought  to  have  nontf 

*  in  them.  Then  it  was  doubted  whether  Glaia 

*  and  other  Bodies  calVd  eleBrks  per  fe  had 
f  ^feoliy  any  ek^k  matter  m  the^Pt  ^^^  th&y 

\  .  an-    ^ 
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^  a|5parentljr  aflfbrded  none  but  what  they  firft 

*  extracted  from  thofe  which  had  been  call'd 
'  noti-eieilrics.  But  fome  of  my  Experiments 
'  fhew  thatGkfs  contains  it  in  great  quantity* 

*  and  I  now  fulpeft  it  to  be  pretty  equally  dif- 
'  fufed  in  all  the  matter  of  this  ter'raqueous 

*  Globe.     If  fo,  the  terms  electric  pcrfe^  and 

*  non-eledric,   fhould    be   laid   afide  as   im-^ 

*  proper ;  And  (the  only  difference  being  this, 

*  that  fome  Bodies  will  coJiduit  eleftric  mat- 
*'  ter,  and  others  will  not)  the  terms,  con  due- 

*  tors  and  non-condudors,    may  fupply  their 

*  pi  ace  p'  See  Mi".  Franklin's  printed  Letters 
on  Ele<!tricity,  p-  95*     2d,  Edition. 

204*  Before  the  late  Difcovery^  almoft  all 
Philofophers  in  general,  who  treated  of  iEther 
or  a  more  fubtile  Medium  than  the  Air, 
were  miflaken  in  one  particular  relating  to  it, 
namely  this  ;  They  imagined  that  a  Medium 
fo  extremely  elaftic  and  fubtile  muft  freely 
pervade  all  grofs  Bodies  whatever,  that  we 
are  converfiint  with,  but  this  proves  contrary 
to  fadt ;  for  tho'  all  grofs  Bodies  appear  replete 
with  fuch  a  fubtile  elaftic  Fluid,  yet  nothing 
can  be  much  more  evident  from  Experiment 
than  that  there  is  a  great  variety  of  Bodies  in 
which  it  is  fixed,  and  all  thofe  Bodies  feem  to 
refufe  as  it  were  a  free  entrance  to  the  fubtile 
Fluid.  Of  this  clafs  are  all  the  moft  inflam** 
'  mable  Bodies,  unlefs  common  fpirituous  Li- 
quors may  be  excepted,  iiace,  thofe  may  be 
cleiSrified,  and  Sparks  drawn  from  them,  con-^ 

trary 
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tmry  to  what  happens  from  moid  other  inflam^ 


mable  bodie$, 


•  All  uadtuous 


general  are  qf  this  kind. 


-Alfo 


bodies 
Amber, 


GIa%  and  many  other  hard  brittle  fubftances* 
Likevvilib  many  rare  bodies»  as  Silk,  the  Hair 
of  Hqrics,  Cats^  and  probably  of  many  other 
Animak  j  but  \i$  found  fixed  in  no  compound 
body  whatfoeycr  fo  much  as  in  the  common 
Air,  which  is  therefore  the  moft  remarkable 
of  all  thofe  termed  Eleftrics, ---*— In  fliort  all 
Bodies  are  more  or  lefs  of  this  kind  in  propor- 
tion as  their  component  parts  partake  more  of 
kfs  of  one  or  more  of  thofe  kinds  of  fubftances^ 
whofe  nature  is  to  fix  it- 

205.  Bodies  termed  nori-eIe<ftricai  are  fuch 
as  may  be  eletftrifed  i  that  is,  fuch  bodies  as 
when  fupported  with  elecftrics  perfe^  the  elec- 
trical iluid  will  accumulate  and  form  a  Capfula^ 
or  Atmofphere  on  them>  if  any  part  of  them 
be  in  contact  with  the  prime  conductor,  or 
nearly  fo :  But  if  thpfe  iupported  non-ele£lric 
bodies  communicate  with  theEarth,  either  di* 
reftly  or  indiredllyj  no  fuch  PhBenomenon  i^ 
exhibited  i  for  it  appears  from  experiment  to 
eicape  thro'  fuch  bodies  into  the  Earth. 

206,  The  Bodies  it  pervades  moft  freely  are 
fuch  a^  follow  :  ^ 

207*  FirJ},  All  Metals  in  general^  and  all 
conmxoxi  Liquids,  particularly  common  Water* 

208,  Secondly^  AU  animal  Bodies^  in  pro* 
portion  to  the  juices  they  contain  ;  alfo  Vege- 
tables ;  So  that  when  a  vegetable  is  green  and 
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I  ices  the  eleftrical  fluid  per\^adef 
it  freely  i  hut  when  it  becomes  more  dry,  and 
the  pores  confequently  are  enlarged,  the  grofl- 
er  air  infinuates,  which  is  a  lure  impediment 
to  the  free  paffage  of  thci^^ther.  And  univerlally^ 
as  the  compofition  of  Bodies  partakes  more  or 
lefs  of  either  moift  or  metalUne  particles^  fo  it 
pervades  them  more  or  lefs  freely. 

209*  By  diverting  Bodies  of  moift  particles, 
or  by  adding  moifture  to.  dry  Bodies,  they  are 
rendered  either  eleftrics,  or  non-eledrics.  Ve- 
getables, as  before  obferv'd,  when  green  and 
jeplete  with  juices  are  vigorous  non^eledricg, 
but  as  they  grow  more  dry,  and  the  pores  con* 
.  fequently  more  enlarg  d,  that  property  becomes 
proportionably  more  feeble,  particularly  in  fuch 
as  are  of  the  moft  porous  and  hollow  kind.  A 
ftick  of  light,  loofe  wood,  for  inftance,  when 
moift,  a(5ts  as  a  non-ele£tnc  j  but  when  well 
dried  in  a  Baker  s  Oven,  it  is  changed  into  a 

vigorous  eledric, I  took  the  hint   from 

the  mifcelkneous  part  of  Mr  Martins  Gentle- 
man and  Ladies  PhUof,  VoL  3d.  p.  579, 
where  his  Corrcfpondent  aflured  him  that  dry 
wood  was  an  eleftric ;  and  underneath  was  the 
following  Diftich  : 

a  I  o.  J  Mopjiuk  well  hak^d  mid  hy  Flannel  exciied^ 
Became  fo  delfrkal^  Betty  was  frigbstd^ 
/  2ii»  I  tried  the  Experiment  and  found  it, 
when  mbb'd,  to  anfwer  almoft  as  weU  as  a  glais 
Tube  when  rubb'd.  Light  Bodies  were  put  in 
jnotloa  by  bringing  it  near  Uieni ;  and  ii  the 

i  Room 
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Room  was  darkened,  a  luminous  appearance 
was  feen  under  the  hand  that  rubb'd  it,  in  the 
fame  manner  as  if  it  had  been  a  glafs  Tube. 

212.  I  was  agreeably  entertain'd  with  my 
Mopftick,  fince  I  could  at  pleafure  render  it 
either  an  eleftric  or  a  non-eleftric,  by  baking 
or  moiftening  it ;  but  if  it  be  ever  fo  well  dried^ 
when  laid  h^  a  day  or  two^  that  property  gra- 
dually diminishes,  and  in  a  little  time  entirely 
difappears,  efpecially  if  the  Air  be  iu  a  moift 
and  damp  ftate, 

213.  Are  not  thofe  different Phsenomena  the 
Effects  of  different  degrees  of  Purity  of  the  Air 
contained  in  Bodies  \  i,  e,  from  the  purefl  Air 
contained  in  the  denfeft  Metals,  down  to  the 
groffeft  common  Air  contained  in  a  hollow 
Spunge  ?  Were  the  pores  of  any  Bodies  fo  ex-  * 

I ,  extremely  fine  as  to  admit  of  the  pure  primary 
Air  only,  fuch  Bodies  would  be  the  moil:  per- 
fed  non-eleftrics  of  all  others.  Whilft  the  pores 
of  Bodies  remain  fo  fmall  as  to  admit  the  more 
pure  Air  only,  fo  long  the  fame  Air  moves  freely 
in  them  j  but  when  the  pores  are  enlarged,  as 
in  the  dry  ftick  or  dry  fpunge,  the  groffer  Air 
can  then  inlinuate,  and  by  means  of  the  ter- 
reftrial  particles  contained  in  that  groffer  Air, 
it  adheres  firmly  to  the  grofs  Body  in  the  man- 
ner before  obferv'd, 

214*  This  appears'  from  Experiment  to  be 
the  true  reafon  of  the  difference  between  elec- 
trical and  non-eleftrical  Bodies.  But  whether 
Condu<3iors  and  Non-condadors  are  the  moft 
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adequate  Terms  that  might  be  chofen,  where- 
by to  exprefs  the  true  quality  of  ele<5irical  an*;' 
,  Bon-eled:rica]  Bodies,  will  beft  appear  after  thfl 
ifoUowiBg  Experiments  are  impartially  coniidcrJ 
cd. 

215-   Let  AB,  Plate  IL  fig.  3-  be  theglaft 
Globe ;  C  D  the  prime  Condudor ;  and  E  F  a 
tWire  <:oated  aU  over  very  thick  with  Sealing- 
wax*^  fupported  in  fuch  a  manner  that  tha 
end  e  may  come  within  a  quarter  or  half  an 
Inch  of  the  end  d  of  the  prime  Condufton  -^ 
I  When  the  Friaion  at  the  glafs  Globe  is  madq 
by  means  of  the  hand  or  culhion,  and  the  fub- 
tUc  fluid  collefted,  it  flows  from  dience  all 
«und  the  prime  Condudlor*   where*   as  the 
1  quantity   increafes,   the   accumulation  confer 
quently  extends  to  a  greater  diftance  from  it, 
and  by  being  much  more  elaftic  than  the  com- 
mon Air,  it  extends  its  dimenfions,  buoys  up 
and  bears  away  the  Air  from  the  prime  Con-- 
dudor,  as  far  as  the  fpeck*d  line,  c,  d,  h,  g, 
which,  fuppofe  a  foot  diftance  from  it^  the 
jnoft  pure,  rare,  and  elaftic  part  is  at  tlic  prime 
cohdu^^or  it  felf,  and  from  thence  gradually 
decreafes,  fo  as  from  that  to  be  lefs  pure,  lelV 
rare,  and  lefs  elaftic,  till  at  length  it  terminates 
at  the  circumference  e,  d,  h,  g,  apd  becomes 
equally  grofs  with  the  common  Air.  And  fincq 
the  pure  Air  or  eledxical  Fluid  accumulated 

*  The  electric  Sealing-wax  on  the  farface  of  dwi 
Vlre  prevents  the  Accumulation,  that  would  other* 
wife  prevail  on  it.  oa 
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on  the  Condudlor,  and  the  common  Air  mutu- 
ally repel  each  other,  the  former  confequently 
remains  in  a  very  condenfed  ftate  under  th^ 
prelFure  and  weight  of  the  latter,  and  refts  not 
only  as  an  abuttment  againft  the  end  e,  of  the 
poated  wire,  but  by  this  means,  the  whole  co-r 
lumn  of  the  eleftric  Air  contained  in  the  in- 
ternal part  of  the  coated  wire  is  condenfed,  and*" 
^s  Dr.  Franklin  exprefles  it,  '  Each  Partick 
^  that  was  in  it  before^  pujhes  its  neighbour  quite 
*  to  the  farther  endy '  and  the  reafon  or  caufe, 
which  prevents  it  from  flying  out  at  the  end  f 
is  the  fame  which  prevents,  its  cfcaping  from 
the  condenfed  flate  when  accumulated  on  the 
prime  conduftor,  namely,  the  repellent  ipring 
and  preflfure  of  the  ambient  Atmofphere,  as 
may  be  proved  by  a  Perfon  laying  on  a  finger 
at  that  end  of  the  coated  wire ;  for  at  the  fame 
inftant  the  whole  accumulation  on  the  prime 
condud:or  vanifhes,  and  efcapes  through  all  the 
contiguous  Bodies  into  the  Earth,  ^2;.  thro' 
the  Condudor,  the  coated  Wire  and  the  Perfon : 
All  that  remains^  perceptible  is  a  conftant  ftream 
of  fire  between  the  end  d,  of  the  prime  Con-^ 
^u<ftor,  and  the  end  e,  of  the  coated  Wire : 
This  is  proved  by  removing  his  finger,  for 
then  the  fire  between  d  and  e  difappears,  and 
the   accumulation   again  takes  place  on  the 

prime  Condudlor. If  he  bring  his  finger 

within  a  quarter  or  half  an  Inch  of  the  end  fi 
of  the  coated  wire,  a  Ypark  of  fire  will  dart 
&Qm  it  to  hi$  finger,  and  at  the  fame  inftant 
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an  equal  fpark  will  appear  between  the  Con 

du6tor  and  the  other  end  of  the  coated  Wire, 
i.  e.  between  d  and  e. 

216.  To  convey  a  ftill  clearer  Idea  of  the 
manner  it  is  performed  to  thofe  who  are  not 
converfant  with  eled:rical  Experiments,  I  fliall, 
by  way  of  lUuftration,  attempt  a  fimilar  Expe* 
riment,  but  made  with  water. 

217.  Let  A  BCD,  Plate  II.  fig.  4.  be  a 
Ciftem  or  Refervoir  of  water,  and  D  G  a  Pipe 

near  the  bottom.—^ 'It  is  manifeft  by  the 

Figure,  that  if  the  Cock  at  E  be  open'd,  and 
then  clofed  again,  whatever  quantity  of  water 
was  voided  at  G,  an  equal  quantity  (to  preferyc 
an  equilibrium)  entered  the  jfame  Inftant  at  the 
other  end  D  of  the  pipe,  by  which  means  the 
whole  column  of  water,  a  e,  in  the  pipe  was 
protruded  forward  :  So  that  in  this  cafe  alfo 
Dr»  Franklins  Language  is  pertinent,  viz.  each 
particle  that  was  in  it  before  pujhes  its  neighbour 
&c.  in  a  fimilar  manner  to  that  part  of  the 
foregoing  Experiment,  when  a  fpark  was  drawn 
off  at  the  extremity,  by  means  oSfthe  approach- 
ing finger. ^  The  former  Experiment,  has, 

however,  the  advantage  of  the  latter,  in  that  a 
fupply  is  obvious  to  the  fenfe ;  for  when  a  fpark 
is  drawn  off  frona  the  end  f,  of  the  coated  wire> 
an  equal  quantity  is  vifible  at  the  other  end  c 
at  the  fame  Inftant ;  whereas  in  the  latter  that 
vifibility  is  wanting "" :  Biit  this  however  is  very 

^♦^ere  the  Pipe  of  the  Ciftern,  Giafs,  and"filled 
with  a  tingad  Liquid,  the  forcmchttoned  Effefts 
ivotiW  then  be  vifiWct  cle^r. 
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clear,  viz.  that  the  fire  in  the  coated  wire  i* 
fupplied  in  a  manner  fimilar  to  the  water  in 
the  pipe. 

218.  If  the  finger  be  continued  at  a  finall 
diftance  from  the  end  f  of  the  coated  wire,  in  the 
former  Experiment,  the  fire  efcapes  to  it  and  is 
Continued  in  a  conftant  ftream^  which  paflctli 
thro'  the  Perfon  into  the  Earth,  as  thro*  a  pro- 
per vehicle,  and  a  fi'pply  is  vifible  between  the 
prime  Gondudor  and  the  other  end  of  the 
coated  Wire,-  that  is,  between  d  and  e,  where 
a  conftant  ftream  appears  alfo  :  So  that  Me- 
tals adt  as  Condudtors  of  Electricity,  in  like 
manner  as  the  Refervoir  and  Pipe  conduft  the 
Water. 

2ig.  N,  B.  If  any  one  can  ftill  doubt, 
whether  the  Fire  really  pafleth  through  the 
Perfon  into  the  floor,  the  truth  may  be  proved 
by  his  ftanding  on  the  Refin-cake,  where,  whea 
he  is  ele<3:rifed,  not  the  leaft  fpark  appears,  tho' 
his  finger  be  brought  ever  fo  near  the  end  of  the 
coated  Wire,  the  communication  with  the 
Earth  being  then  intercepted  by  means  of  the 
Refin-cake  on  which  the  Perfon  is  fupported. 
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Concerning  the  fimilarity  of  eledrical 
Fire,  and  the  Fire  ^Lightning ;  and 

\  of  eUBrifing  plus  a7id  minus  :  With 
Remarks  on  dejiroyed  and  reJlorecL 
Equilibriums. 

L  3eX  Have  before  taken  notice  how  greatly 
1^  I  ¥|  the  World,  and  paricularly  EleariciJ^' 
c  ^^  ans  are  indebted  to  the  worthy,  and 
indefatigable  Dr.  Franklin  for  the 
many  ufeful  hints  in  that  hitherto  uncultivated^ 
branch  of  Philofophy,  EleSiricity^ 

221.  How  early  did  he  difcover  the  exten-: 
five  effe<fts  of  the  eleftrical  Agent,  and  that  the 
Fire  difcoverable  in  eleArical  Experiments  wasf 
the  fame  with  that  of  Lightning,  by  inventing^ 
fuch  decilive  Experiments,  which  put  it  paft 
all  future  difpiiite ;  fuch  as  his  electrical  Kite,  at 
p.  106.  of  his  Letters  on  Eledtricity;  his  point- 
ed iron  Rods -at  the  tops  of  lofty  Buildings, 
with  other  ufeful  hints  concerning  what  he 
calls  pofitive  and  negative  Eledtricity,  and  re-* 
lloring  of  deftroyed  Equilibriums  ? 

222.  Were  we  but  equally  induftrious  to 
examine  and  pry  into  that  abftrufe  Phaenome-* 

noA 
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iiori  of  Nature,  we  had  probably  long  befbr* 
this  time  made  very  corifiderable  advances  and 
advantageous  Improvements  in  that  way  t    As 

223.  Fi'rji.  Siiice  the  Fire  exhibited  in  eled«i^ 
trical  Experiments  and  that  of  Lightning  prove 
to  be  one  and  the  fame  thing,  we  are  no  longer 
in  any  doubt,  ( as  it  feems  we  were )  whether 
Fire  be  a  permanent  Principle  or  not,  or  whe- 
ther we  can  generate  and  deftroy  it  at  pleafure 
juft  as  we  do  Heat* 

224.  Surely  the  judicious  Philofopher  will 
never  let  prejudice  in  favour  of  former  Opinions 
So  far  prevail  with  him  as  to  deny  it  .to  be  Fire^ 
inerely  becaufe  it  neither  burns  nor  exhibits 
any  Lights  fince  we  find  the  largeft  quantity 
of  Fire  breaks  out>  and  with  the  greateft  vio- 
lence, from  the  darkeft  Clouds,  Would  it  not 
then  favour  much  of  prejudice  to  former  Opi- 
nions, Ternis,  and  Definitions,  to.hear  any  one 
infift  that  it  is  not  Fire  till  the  Lig&t  appears, 
and  a6  foon  as  that  is  over,  that  the  Fire  is  an- 
nihilated notwithftanding  the  Principle  remains? 

^2La  any  thing  appear  much  more  like  invinci- 
l^jle  prejudge  than  to  find  ingenious  Men,  aifter 
iracking  their  brains,  roundly  aflfert,  that  it  is 
ifcs  improper  to  call  the  eleftrical  matter  ( and 
^roiifequently  the  matter  of  Lightning  )  by  the 
iMame  of  Fire^  as  it  would  be  to  call  j4ir  by 
riie  name  of  Sound  ?  and  that  a  principal  reafoh 
^::>ir  it  was,  becaufe  it  was  not  agreeable  to  the 
iTlaymifts  Senfe  of  the  word,  tho'  it  was  next 
^j^mpoffible  for  the  Chymi/is  themfelves  to  fonu 

Q_  any 
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any  jiift  Idea  of  the  nature  of  true  Fire,  before 
this  fluid  was  difcover  d.  Was  it  very  likely 
that  tiny  or  any  one  elfe  fliould  imagine  that 
true  Firewas  fo  much  in  the  fbrm  of  Air,  as 
we  now  find  it  to  be  ?  t  ' 

225,  ^ Secondly.  If  the  Fire  of  Lightning  and 
that  of  Electricity  be  the  fame,  it  would  be  biit 
natural  to  fuppofe  that  each  was  fupplied  from, 
the  fame  fource,  and  that  the  means  by  which 
it  prevails  in  both,  ftiould  have  fome  remarkable 
affinity  •arid  agreement. 
'  226.  Jt  appears  by  undeniable  evidence, 
jSe^,  194.  195.  &c.  that  the  great  Fountain, 
from  whence  the  eleftirical  Fire  is  obtained,  is 
the  Body  of  the  Earth.     - 

227.  And  from  the  general  Conferit  of  the 
moft  eminent  Naturalifts,  the  Fire  of  Lightning 

'proceeds  from  the  fame  fource* 

228.  *  Sir  Ifaac  Newton,  for  example,  is  of 

*  opinion,  that  there  are  fulphureous  exhalations 

*  always  afcending  into  the  Air,  where  they  fcr- 
^  ment  with  the  nitrous  acid,  and  fomelimes 

*  take  fire.  *  • Dr.  Franklin  endeavours  to 

point  out  the  manner  it  is  effefted,  and  why 
the  Clouds  are  eledtrifed  negatively.  ^  When  a 

w  ^  portion  of  Water,'  he  fays,  *  is  in  its  commoa 
^'denfe  ftate,  it  can  hold  no  more  eledtrical 

*  fluid  than  it  has  ;  if  any  be  added  it  fpreads 
»  on  tlie  furface.  * 

229.  *  When  the  fame  portion  of  Water  is 

*  rarefied  into  vapour,  and  forms  a  Cloud,  it  is 
^  then  capable  of  receiving  an4  abforbing  a 

*  much' 


«  much  greater  quantity,  there  Is  room  for  each 
^  particle  to  have  an  eledtric  Atmofphere.  * 
i    230.  '  Thus  Water,  in  its  rarefied  ftate  or  in 

*  the  f«rm  of  a  Cloud,  will  be  in  a  negative 

*  ftate  of  electricity ;  it  will  have  lefs  than  its 

*  natural  quantity ;  that  is,  lefs  than  it  is  natu- 
^  rally,  capable  of .  attrafting  and  abforbing  in 

*  that  ftate.  *  See  Mr.  Franklin's  Letters  on 
EleSlricity.  p.  119- 

*  23 1 .  ^  A  Cloud  being  by  any  means  fiippli- 

*  cd  from  the  Earth,  may  ftri]te  into  other 
<  Clouds  that  have  not  been  fupplied,  or  not  /o 

*  much  fupplied  ;   and  thofe  to  others,  till  an 

*  equilibrium  is  produced  among  all  the  Clouds 
f  that  are  within  ftriking  diftance  of  each  other/ 
ibid.  p.  120. 

232.  Nor  are  we  any  longer  at  a  lofs  for  the 

re^fon  of  that  which  before  fomewhat  per- 

plex'd  the  'fuhjedl,  namely,  by  what  means  it 

is  kindled  up  into  fire,  as  we  called  it :  Of  this 

we  are  now  very  clearly  informed'  from  almoft 

all  Experiments.  ■■'  We  cannot  bring  fo 

niuch  as  a  Finger,  or  iron  Rod  to  the  prime 

Condudor,  when  eledtrifed,  without  having  an 

hint  of  the  manner,  ho\Y  it  is  performed ;  but 

^f  it  be  collected  in  the  glafs  Receiver,  much 

jnore  is  accumulated  and  is  much  longer  re^ 

tain'd,  although  much  more  condenfed  than  on 

the  prime  Conductor,   it  being  frequently  re- 

tain'd  there  for  many  hours,  •  fometimes  for  a 

whole  day.   At  fon^e  other  times  .the  accumu- 

latioa  is  fo  great  and  rifes  fo  high  as  to  buril 

.  ^."^  Qj^  out 
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out  ipontaneoufly  as  it.wcre;  v~*-^  I:  xmcfe  tooif 
the  Phial  being  charged,  and  carried  it  thflou^h 
fevcral  Rooms>  where  it  biirft  in  the  hind  of  its 
own  acccMrd^  i.  e  without  touching  the  Gork-> 
wire  *  *  It  is  well  Icnown  to  be  always  retain'd 
much  longer  in  fuch  a  Receiver,  than  in  or  -o^ 
Wiy  other  thing,  and  particularly  if  ri^e  in£tde 
of:  it  be  furnifhed  with  Quickfilvef', 

233.  When  one  of  thofe  Receivers  ari^ 
charged  fo  high  as  to  burft  out  of  if 5  own  ac-? 
cord,  the  efFed:s  are  then  iimilar  in  every  re-^ 
fpedl  to  thofe  of  what  we  c^U  a  Thunder-cloud 
and  its.efied:s,  which,  fo  long  a$  the  inviiible 
Fire  remains  accumulated  on  it,  fo  long  we 
Jjcrceive  no  effeds  -y  btrt  when  it  becomes  fb 
highly  charged  with  the  accumulated  fluid  that 
the  furroundirtg  Air  i^  no  lopgcr  capable  of  re- 
taining it,  it  then  burfts  out  all  at  once  and 
becomes  vifible,  and  is  then,  it  feems,  what  is 

*  allowed  to  be  Fire,- ^  Probably  fuchxmiver- 

IM  Fire  would  be  always  vifible  were  it  not  for 
the  great  number  of  particles  of  grofs  matter 
with  which  the  Air  is  replete ;  for  remove  but; 

*  Thole  Experiments  are  like  fo  many  clear 
proofs  that  true,  elementary  Fire  is  invifiblc  wheq 
""in  its  natural  State,  and  that  neither  Heat  nor  Ligfifti 
j^re  eflential  Properties  of  it.  But  the  attrition  it  fufter^ 
vthcn  pafling  thro*  the  fmallcft  portion  of  Air,.ren- 
clcis  it  luminous,  and  in  feme  degree  hot  5  fuice  i% 
js  then  capable  of  kindling  combuftibles  into  a  real 
/•/^;;;^,  and  of  burning  Tindqf. 


iS^e  common  Air,  and  the  eleitrk:  Fire  inftantly 
becomes  vifibic :  e,  gr.  If  one  end  of  a  Wire 
communicate  with  the  prime  Conduftor  and 
the  other  end  with  the  inlidc  of  an  exhaufted 
Receiver^  fupported  on  an  cleftrical  Body,  the 
Wire  is  no  Iboner  eieftrifed,  butfiafhes  of  light 
appear  in  the  vacuum  * ,  and  if  an  exhaufted 
glafs  be  tum'd  briJkly  on  its  Axis  with  a  hand 
at  the  lame  time  on  its  furface,  the  inlide  of  the 
glafs  will  be  illuminated,  which  never  happens 
ivhen  the  glafs  is  not  exhaufted.  See  Mr* 
Haukejhee^  Experiments,  p*  45, 

254,  Many  more  of  Mr,  Hatikejbeds.  Expe- 
riments very  clearly  countenance  fuch  an  opi- 
nion, particularly  thofc  relating  to  w*hat  he  calls 
merciirial  Phofphorus,  which  readily  exhibits 
a  light  in  vacuo,  and  is  always  extinguiflied  fay 
thp  admiflion  of  the  common  Air  -f* . 

23  %*  So  that  in  reality  when  the  eleflrical 
Fire  bwiits  out  at  the  Machine,  we  have  true 
Lightning  and  Thunder  in  miniature,  and  the 
grcatnefs  of  the  Report  is  always  propoitbn- 
able  to  the  quantity  of  the  Fire  which  theji 
elcapes  from  its  condcnfed  ftate;  which  Report  - 
is  the  efFefl  of  the  rertoration  of  the  equilibria, 
um  that  was  deftroyed  at  the  breaking  forth  of 
the  Fire,  that  is,  the  Fire  at  breaking  wit]i  vi- 
olence from  the  accumulation  on  the  Cloud 


*  See   Sefnon^  iSj.  t  See  Mr,  Haukejlsd^^ 

Experiments  troni  p.  6#  to  p*  ^Pt 
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deftroys  the  cquilibrlam  by  fotcing  the  Air 
afunder,  which  inftantly  cldling  together  agaja 
with  equal  violence  is  the  catife  of  the  Report. 
The  effeds  are  the  fame  at  the  electrical  Ma- 
chine.  To  prove  that  the  effefts  at  the  rellor- 
ing  of  the  equilibrium  are  equal,  if  not  greater, 
than  at  the  deftroying  of  it,  L  fhall  relate  aa 
unhappy  accident,  which  happen  d  on  the  fpot, 
JiuguJI  I  ith.  1762, 
236.  A  London  Carrier  in  the  City  of  fVbr^ 
cejier  having  brought  down  3  Barrels  of  Gun- 
powder, fet  them,  whilil:  other  Articles  were 
unloading,  by  the  Ware-hotife  Door,  on  one 
fide  of  the  Gate- way  :  The  Cafks  being  not  fo 
clofe  and  firm  as  they  ought  to  have  beeiiji 
fome  of  the  powder  was  unluckily  fcatter  d, 
and  a  little  Boy,  feeing  a  Train  of  Gunpowder^ 
thought  to  divert  hiinfelf  by  fetting  fire  tojt, 
^^which  kindled  the  whole,   and  blew  up  the 
'  Ware-houie,  Gatenhoiife,  and  part  of  the  Dwell- 
ing-houfe.  The  Houfes  on  the  oppofite  fide  of 
►  the  way  fuffer'd  greatly,  and  others  in  propor-* 
tion  to  their  diftance  and  fituation,  particularly 
the  Windows  and  Tiling  of  fome  Buildings 
more  remote. 

•  237.  The  Windows  of  the  Town -Hall,  tho* 
[at  a  very  confiderable  diftance,  and  behind  the 
Houfe  of  the  faid  Carrier^  received  fome  da-^ 
mage  from  the  fhock,  as  alfo  thofe  of  the  Pa- 
riih  Church  of  St,  Swithin,  which  were  at  a 
fttl!  greater  diftance.  The  Report  was  fo  great 
as  tp  be  heard  9  or  i  o  Milas,  particularly  bj 

fame 


fciiic  Reapers  in  a  field  adjoining  to  the  Tofwrf 
-o&Per/boKe.  rThe  Child^  who  was  the  unliap-^ 
py  Inftruiiient  of  all  this  Mifchief,  may  be  welj 
iuppofcd  to  have  paid  his  Life  foTjit,  and  wa$  fb 
terribly  burnt  and  withal  fo.  blacky  that  th» 
.  only  mark  left  whereby  to  diftinguifli  him  w^ 
his:  Buttons.  '  ^   r 

238.  The  Houfe  of  a  very  refpedable  Clcj?-« 
gyman^  near  the  place  where  this  Cataftrophd 
happen  d^  fuifer  d  greatly  from  the  fliock.        ' 

239.  Butvsihat  was  thought  the  moft  remark- 
able Circumftance  was,  that  the  glafe  of  the 
windows  at  the  back  of  this  houfe  was  forced 
inward,  ^s  well  as  that  on  the  forepart,  and 
with  an  amazing  violence,  infomuch  that  by 
being  confined  by  the  bands  to  the  middle  up-* 
right  bar,  the  whole  pane  or  colunm  of  glafii 
was  wrapped  as  it  were  round  the  aforefaid  bar.- 
And  not  only  the  glafs  was  thus  forced,  but  tho 
window-frame  alfo  was  bent  inward. 

240.  A  Summer-houfe  in  the  garden  at  a 
confiderable  diftance  from  the  dwelling  houfe^ 
had  a  window  (hatter'd  alfo  by  the  fliock, 
which  window  was  likewife  on  thitfide  of  the 
houfe  that  was  fartheft  oiFfrom  the  place  of  the 
explofion,  and  was  confequently  the  eiFcft  of  the  - 
return  of  the  elaftic  Air  at  the  reftoring  of  the 
equilibrium. 

241.  From  hence  it  appears  that  the  force 

is  nearly,  if  not  altogether  as  great  at  the  re^  — 
lloring  of  the  equilibrium  as  at  the  deftroying 
of  it^  i.  e.  that  the  expanfivo  force,  occafioaed 
:  ...•'.  by    • 


1^  tlie  filing  of  the  gunpowder^  was  mrt  grefiJMl^ 
er  capable  of  doing  more  execution  than  the 
return  of  the  expanfive  Air,  ?tfter  being  iin- 
peird  by  the  force  of  the  Fire.  viz.  adion  and 
readiion  appeared  to  be  equal. 
;  In  a  fimilar  manner  the  cffe<9s  are  produced 
at  the  difcharging  oFa  piece  of  Fire-arms ;  the 
ikiie  when  a  Phial  or  Saih-pane  is  charged  {(} 
liigh  with  electrical  fire  as  to  burft  forth  of  dts 
own  accord,  and  even  at  the  breaking  out  of  the 
leaft  fpark  from  the  eled:rical  Apparatus.  And 
can  we  "make  any  doubt  whether  a  flafti  of 
Lightning  and  clap  of  Thunder  are  efFefts  of  a 
fimilar  caufe,  or  whether  the  accumulation  on 
the  Thunder-cloud  and  the  explofion  of  the 
Fire  are  Phaenomena  exadly  fimilar  to  accu-^ 
inulations  and  explofions  of  Fire  at  the  eleftri-J 
cal  Machine,  each  of  them  being  an  effeft  of  a  ' 
deftroyed  and  reftored  Equilibrium  ? 
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■  ^  Defcription  of  the  Conjtru&kn  and 
I         Ufe   of  the   Condenling   Phial,    of 

■  Glafs  Receiver. 

F^^"^^  A  V I N  G  more  tb^n  once  attempted 
^  H  o!  to  explain  the  Leydcn  Experiments 
Cj^jij  i;/2J<   the  reafon  of  that  great  Force 
P  of  the  elcarical   .Sthcr^   which  we 

experience  at  the  dilchargiTig  of  the  Phial  or 
Glafs  Receiver,  namely,  how  that  convulfive 
Ihock  is  generated  and  propagated  through  the 
nofi-eledric  Circuit,  I  had  almoft  given  it  up 
as  inexplicable  j  but  the  eifefts  of  luch  furpri-. 
fmg  force,  at  the  reftoring  of  the  equilibrium 
of  the  Air^  as  above  mentioned,  have  encou- 
raged me  to  venture  once  more  at  the  folution 
of  that  difficult  Problem,  fince  there  appears 
no  other  method  that  affords  any  tolerable  fa- 
tisfaftion)  and  I  am  fully  convinced  there  is  no 
other  way  of  accounting  for  it.  But  I  fliall  firft 
fhcw  the  manner  how  thePhialisconflrutted* 
243.  This  Phial  being  of  the  greatell  Im- 
portance in  making  eledtrical  Experiments, 
worthily  merits  a  particular  Defcription-  Scarce 
^ny  other  way  could  have  been  invented  or 

R  thought 
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'  ^thought  of/capable  of  arrefting  and  confining 
a  quantity  of  the  fubtle  -^Ethcr  futlicicnt  to 
mak^  the  Experiment. 

244.  If  this  had  not  been  wonderfully  re- 
vealed to  uSx(for  I  cannpt  help  calling  it  a  Re- 
velation) we  had  ftill  been  ignorant  of  any  great 

•^Strength,  Power,  or  Force  in  eledrical  Fire. 

245.  The  way  and  manner  this  great  Secret 
'was  difcover'd  to  M.  de  Mujchenbroeky  ^was,  as 

before  obferv'd,  from  a  feeming  accident,  i.  e. 
by  means  of  a  Phial  partly  filled  with  Water ; 
■for  which  reafon  all  were  at  firft  prepared  in 
^tbat  manner  :  viz.  A  Phial,  nearly  filled  with 
Water,  was  fufpended  to  the  Gun-barrel  (i.  e. 
the  prime  Conductor,)  by  a  hooked  wife  lead- 
ing through  the  Cork  to  the  Waten 

246.  Mv.  RackJiroWf  in  Fleet-ftreet,  kept 
this  Fire  in  a  Phial  with  Water  for  ten  hours, 
-and  others  a  longer  time  ;  but  Mr.  Monniers 
.Icept  it  fo  for  thirty  fix  hours  :  And  every  Ope- 
jrator  in  Eledricity  very  well  knows  that  it  may 
.be  kept  in  clofe  connexion  with  Water  for  a 

^  very  long  time,  particularly  if  the  Water  be 
made  and  kept  warm, 

247.  The  more  denfe  the  fluid  contained  in 
the  Phial  was,  the  more  power  there  appear'd 
of  holding  it  together  i  for,  when  it  was  fur^- 
nifhed  with  Mercury  inftead  of  Water,  fo  much 
.was  oftentimes  detained  as  to  occafionit  to 
burft  of  its  own  accord.  ■  Afterwards,  the 
common  method  of  forming  thofe  artificial 
fixers  of  the  electrical  fluid,  .was  to  make  ufe 

.  -  .of 


(  123  T 


of  brafs  or  iron  filings,  inflead  of  Liqiiicls,  and 
to  coat  the  outfide  of  the  Phial  with  a  thin 
plate  of  Lead,  which  was  tound  to  be  fbill 
better. 

248.  But  the  moft  commodious  way  is  to 
line  the  infide  of  the  Phial  with  Gold-leaf,  ©*r.- 
and  to  coat  it  with  Tin- foil,  thin  Lead,  or  the 
like,  and  to  fallen  fome  Tinfel-fringe  or  fine 
wires  to  the  lower  end  of  the  Cork- wire  with- 
in the  Phial,  fo  as  to  reach  to  the  Gold-lining* 
by  which  means  the  eledrical  Fire  is  convey 'd 
to  it  from  the  revolving  mbb*d  Glafs, 

249.  From  the  foregoing,  and  many  other 
Experiments,   we  learn  that  altho'  the  eleiftric 
matter,  when  obtained,  fliews  the  greateft  reluc- 
tance to  its  being  brought  into  conta<S  with  a 
Glafs  or  any  other  eledtrical  Body,  and  when 
non-electrical  Bodies  are  eleftrifed,  the  accu- 
mulating /Ether  ibews  the  greateft  propenfity 
to  efcape  from  them  to  the  Earthy  yet,  what  is 
ll range,  and  what  one  would  not  be  inclined  to 
cxpedl  i.s,  that  when  an  eletftric  perfe  is  excited 
by  attrition,  it  then  efcapes  from  denfe  Bodies 
t$  the  rubBd  eleftric, — —  A  moft  remarkablo 
in  ft  an  ce  of  this  kind  we  find  exhibited  by  Mr. 
Rack  fir ow^  fidphur  Globe,  which,  when  ex- 
cited by  rubbing,   if  the  fingers  of  a  Ferfon 
were  held  over  it,  and  even  at  three  Inches 
diftance,  ftreams  of  fire  were  emitted  from  all 
their  pores,  and  as  it  ruflied  upon  the  Globe, 
it  made  fuch  a  hifitng  noife,  and  gave  a  light 

^    iUriioient  to  ftartle  the  Perfpn  who  made  thai 
H        ^    r  R  a  Expc- 


(    IH) 


Part  L 


Experiment*,  Mr.  Riifkjirow*^  Effay^  p-  51* 
-  'Hence  it  is  evident,  that  when  a  Giais  is 
excited  by  attrition  >  it  receives  a  lupply  from 
the  Earth.— ^^  A  fimilar  Ph^enomenon  hap- 
pens,when  a  glafs  Body  is  othenvife  eledriledt 
as  will  appear  by  examining  the  manner  of 
charging  the  Leyden  Phial  or  glafs  Receiver. 
.  250,  The  leveral  Properties  of  that  artificial 
Fixer  of  the  deftrical  Fluid  are  fo  very  fingu-. 
Jar  and  aftonifhing,  that  I  have  beftow^  no 
finall  time  and  pains  in  fearch  of  the  Rationale, 
What  approximation?  I  may  hope  to  have  made^ 
towards  the  difcovery  of  it,  I  ihall  endeavour 
to  lay  down  in  the  briefeil  manner  the  fubjedi 
will  admit  of:  And  firft^  concerning  the  man-^ 
Her  of  charging  it. 

z$i.  Firft.  Let  A,  znd  B>  reprefent  two  Per- 
fons>  and  let  A  be  eled:rifed  on  the  Refiu-cake, 
while  B  ftands  only  on  the  doon 

252-  5lwW^.  Let  a  Sa(h-pane  properly  gild- 
ed on  both  fides  be  held  between  them  with  it§ 
plane  in  a  perpendicular  poiition,  and  an  edge 
of  it  towards  each  Perfon,  that  fo  the  two  iidc^ 
of  the  Pane  may  the  more  eafily  be  viewed  at 
pnce, 

253.  Thirdly.  If  each  Pcrfon  approach  a 
diflferent  furface  of  the  Pane  with  a  finger,  at 
nearly  equal  diftances,  when  they  are  aboin 
lialf  an  inch  from  the  furface,  a  fpark  will  dart 

*  The  truth  of  this  cannot  be  doubced,  it  beijig 
one  ol  die  many  Ex|3crimcats  he  exhibited  in  Public, 
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irora  the  finger  of  each  to  the  Glafs. Thm 

is  pecform  d  Co  inltantaneoufly  as  to  appear  as 

■  <ine  tingle  fpark,  i.  e,  from  the  elect  riled  finger 

[ho£  a  thro'  the  thin  Giafs  to  the  undeariled 

Lfioger  of  B  ;   but  the  cffedis  fiiew  the  contrary  ; 

h For  were  tliis  the  cafe^  the  Pane  would  not  be 

affefted  thereby,  whereas  a  few  of  thofe  opera- 

,  tions  charge  iL     It  will  as  plainly  appear  tliat 

tlie  P/ml  is  charged  the  fanae  way.  For  if  a 

gilded  Phial  be  let  on  aa  eleitric  Cake,  and  A 

and  B  approach  with  their  fingerst  the  on^  near 

the  Cork' wire,  and  the  other  near  the  coating, 

when  they  are'  at  the  proper  diftance^  fparkt 

will  dart  ilrom  each  finger  at  the  fame  inftant, 

and  the  Phial  will  be  charged  as  the  Pane  was 

before. 

254,  But  what  is  moft  reqnarkable  is,  that 
though  it  be  found  neceflary  to  eledrife  both 
lides  of  the  Pane  or  Phial  before  it  will  produce 
tjie  defired  effe<2: ;  yet  if  both  fides  are  eledtrifed 
from  the  Machine  or  from  two  different  Ma- 
cliines,  it  is  of  no  more  effe^S  tlian  if  only  one 
fide  of  it  was  eleftriled. 

255-  The  moft  commodious  way  of  ma- 
caging  the  Phial  is  to  take  it  in  the  hand,  for 
by  that  means  the  Experiments  wOl  be  more 
cafily  made,  and  the  Effefts  more  vifible,  than 
when  it  hangs  on  the  prime  Condutlor^  and 
^onfequently  maylje  explained  in  a  more  eafy 
^nd  familiar  manner  ;  for  A  being  ekftrifed* 
Jiis  hand  which  holds  the  Phial  is,  with  regard 
1^  the  Plualy  the  prime  Condu^or»  not  only 

when 
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when  he  holds  it  by  the  Cork-wire*  and  by 

tliat  means  eleftrifes  the  infiie,   but  if  inftead 

of  that  he  hold  it  by  the  coating,  that  only  will 

be  elecftrifed.  Firll  then,  if  he  take  it  by  the 

Cork-wire,  it  wiE  be  in  the  fame  lituation  a$ 

[riie  gilded  Salh-pane  was,  when  A  laid  a  fiii- 

jger  on  one  fide  only,  that  15,  fince  he  will  not 

lie  conviilfed  by  bringing  his  otlier  hand  to  the 

fcoating ;  but  if  he  remove  that  hand  from  the 

coating*  and  B  on  the  floor  lay  on  his  hand  or 

finger*  it  will  foon  be  fufficiently  charged  j  for 

if  after  that  A  lay  his  finger  to  it  again,  he  will 

then  be  fliock'd  as  ufuaL -The  lame  efFedr 

will  follow*  if  inilead  of  holding  the  Phial  by 
the  wire*  he  take  it  by  the  coating,  and  hole 
it  ever  fo  long  in  his  hand,  the  coating  onl] 
will  be  elcftrifed ;  for  if  after  that  he  bring  bis 
finger  to  the  v/ire,  he  feels  nothing;  but  if  B* 
ftanding  on  the  floor*  lay  on  his  linger,  the 
Phial  16  then  very  foon  compleitly  charged. 
For  if  A  put  his  linger  to  it  again,  he  is  then 
convalfed.  So  that  in  either  cafe,  the  Phial*  ac- 
cording to  Dr.  FrankHn^  was  dedtrifed  phf 
and  minus,  u  e,  iirft*  when  A  Iield  it  by  the 
Cork- wire  the  infide  was  eledtri fed  pius^  and 
the  coating  minus  ;  and  fecondly*  when  he 
grafpcd  it  by  the  coating,  tlmi  was  eleftrifcd 
p/us^  and  the  infide  minus,  or  in  a  ftate  of  want : 
In  either  cafe  the  Phial  coulcl  never  be  charg'd 
till  the  other  furface  of  it  was  furnifh'd  from 
the  hand  of  B  on  the  floor 

^56,  In  like  manner  if  ^  on  tlje  floor  take$i 

the 


tke  Phial  into  his  hand,  either  by  the  Ckxrk^ 
wire  or  by  the  coating,  the  fame  effedts  will  fol- 
low : .  If  by  the  coating,  the  infidc  will  be  clec- 
trifed  if  A  lay  a  finger  on  the  wire ;  for  after 
this  B  will  receive  the  fhock,  if  he  bring  hid 
other  hand  to  the  'wire ;  and  the  fame  ejfFedi 
will  be  produced,  if  inftead  of  his  holding  it 
by  the  coating,  he  fhould  hold  it  by  the  wire  ; 
for  then  A  eledlrifes  the  coating  by  laying  his 
finger  on  that. 

.  257.  Hence  the  fimilarity  of  the  Phial  and 
gilded  Safh-pane  :  From  either  of  which,  a 
Phaenomenon  is  exhibited,  which  perhaps^  was 
hardly  thought  of  before,  namely,  that  when  the 
glafs  Receiver  is  properly  charged,  one  fide^of  it  ^ 
is  adually  eledrifed  immediately  from  the 
Earth,  thro'  the  Chain  or  other  non-ele6tricaI 
Bodies  communicating  with  it,  which,  if  it  be 
not  a  difcovery  with  refpedt  to  others,  yet  I  cart 
with  truth  aifure  the  Reader,  that  I  never  met 
with  the  leaft  hint  of  it  in  any  Author  :  On 
the  contrary,  moft  Perfons  explain  it  as  paff-^ 
ing  the  contrary  way,  ^iz.  from  the  coating 
of  the  Phial  through  the  Chain  to  the  FJoor^^ 
and  by  that,  means,  inftead  of  rendering  thd 
fubjed  more  intelligible,  have  involved  it  in  ftilt 
greater  obfcurity  :  Confequently,  while  we 
proceed  on  falfe  Principles,  fo  long  the  Expe*^ 
riments  will  .be  neceffarily  irreconcileabk- 
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l^e  Manner  how  the  Shock  in  the 
Leyden  Experiment  u  generated  and 
propagated. 

C"*^  A  V I N  G  cafefully  advanced  thus  far, 

H  S  on  what  'tis  prelunied  will  be  allowed 

^^  to  be  fufficient  evidence  ;  fince  there 

is  nothing  either  ftrain  d,  feign'd,  of 

ll^rbitraiy :  No  other  Properties  or  QaaUties  are 

[tfcribed  to  this  jEther  than  what  are  plainly 

difcm'er*d  in  it,  mofl  of  which  were  foretold  by 

I  Sir  Ifaac  Ne'wton  many  Years  ago;  particularly 

)  firft^  that  it  is  muc/j  like  Air  in  ^//  refpeBs^  but 

\jhr  more  Jubtiie.     See  his  Letter  to  Mr,  Baylik  ^ 

Secondly,  ^kat  it  lies  bid  in  the  pores  ofaligrqfi 

Modies^  in  the  manner  foretold  in  the  lall:  Pa-* 

I  ragraph  of  his  Principia :  And  almoft  all  Expe-* 

liments  are  on  his  fide  and  loudly  proclaim  die 

lame  Properties^  which  are  fo  obvious,  &at 

whoever  is  converfant  with  them,  or  will  but 

take  the  leail  trouble  to  inform  himlelf,  can 

neither  mils  finding  luch  a  fluid  to  exiil  in  ikm 

pores  of  Bodies,  nor  after  he  has  pimped  it  out% 

*  We  know  fays  Dr.  Fr^nklifi,  ihat  the  cleArical 
Fluid  is  ifj  com  moo  matter,  becaufe  we  can  pump  it 
cut  by  the  Globe  or  Tube,    p-  5 j,  of  hb  Letters* 

with 
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with  the  elfeiftric  Maqhine,  can  he  cafily  be 
ignorant  of  its  inherent  Rarity  and  Elafticity. 

■  ■■■  ■.  I  (hall  therefore  endeavour  next  to  invefti- 
gate  the  means  by  which  that  inconceivable 
violence  i!8  generated  in  the  Leydea  Experi-* 
ment  by  the  fame  Cautious  method. 

259-  In  ord^r  to  perform  fo  difficult  a  Tafk> 
tvhich  hath  hitherto  baffled  every  attempt,  I 
Ihall  here  collect  fome  Pofitions,  which  havct 
J)een  already  proved,  and  try  how  far  they 
are  ciapable  of  afiifting  me  in  the  arduousUn- 
dertaking.  •  ' 

260.  Firji.    That  the  conftituent   parts  of*, 
^ther,  contained  in  Bodies,  confift  of  all  degrees  ^ 
of  rarity^  or  rather  all  degrees  of  purity,  agree- 
able to  the  nature  of  it,  as  defcrib'd  by  Sir  Ifaac 
JSIe%s>fon  in  his  foremention'd  Letter  to  Mr.  Boyle^i, 

261.  Secondly^  Th^t  themoft  pure/    rare> — 
and  fubtile  part  of  it, '  is  alfo  the  moid  elaftie 
and  adfcive  3    and  that  this  rule  holds  equally 
true  ih  ail  the  intermediate  gradations  fron%  the 
Jtioft  pure  SBthereal  part,  down  to  the  groljeft  . 
comijioii  Ait.    ' 

■  262  •  T'hirdly.  That  the  fubtile  i^ither  contain'^  ^ 
4n  the  pores  of  the  moft  perfeSt-  hon-ele<9:rical 
Bodies  is  perfeBIy  loofe,  free,  and  fluid,  fuch 
as  M^al4' Water,  Animals,  and  green  Vege- 
tables, efpecially  the  two  former  j  and  in  vari^ 
0U8  cafe^i  is  found,  from  the  flrifteft  Obferva- 
tion,  to  mi^ve  freely  out,  provided  it  be  for  aa  — 
equal  quantity. 

263.  Fourthly.  That  in  all  degrees  of  Attri^  ^ 
S  tion 
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tion  a  proportionate  degree  of  Expanfidn  isrW- 
erted,  at  kaft  to  a  certain  height;  and  finee^ltbc 
homogeneous  particles  mutually:  repel  each 
other,  and  confe'quently  the  mafles  cOjCDpofc(| 
of  them,  the  expanfiye  force  therefore  j  of  the 
pure  Air  pr  JEihtr  is  fo  much  fuperior  :to  tbe 
expanfive  force  of  the  common  Air,  that  the. 
Limits  occupied  by  a  mafs  or  aflemblageof  the 
former,  fuch  as  die  accumulations  on  Bodies 
when  eledtrifed,  muft  confequently,  by  beiog 
io  much  nxore  elaftic  than  the  latter,  buoy  it  up, 
that  is,  repel  and  bear  it  away  from  the  Body 
on  which  the  iEther  is  Accumulated  :   By  this 

--'  means  the  equilibrium  is  deftroyed,  and  in  the 
^-iame  proportion  as  the  rarity  of  the^/Ether 
within  thofe  limits  exceeds^  that  of  the  comrjipn 
Air  which  furrounds  it ;  and  confequently, 
that  thofe  rare  limits  ;nay  be  confider'd  a6,fimi- 
lar  to  a  vacuum  with  refpeft  to  the  Air,  efpe- 
cially,  fince  the  efFeds  of  almoft  all  ele<5trical 
Experiments  verify  the  Fads,  and  therjefor?e  juf- 
tify  the  conclufion. 

\  264.  Fifthly.^  That  the  iEther  is  firmly  fix'd 
in  all  the  parts  of  Amber,  Gkfs;  Refin,;\yax, 
and  all  other  Bodies,  term'd  original  Ele^ic^^ 
See   ^eSl'.  204. 

.  ,265.  iS/lvM^iThat  when  thofe  fobtile  parti- 
x:les  are  irritated  by  Attrition  or  Ffkaion  of  any 
Jcind  ( which  is  the  cafe  when  the  Qlafs  is 
rubb'd,  fince  by  being  fix'd  in  all  pa^-ta  of  the 
Glafs  it  is  incapable  of  efcaping  from  thcrln- 

Jftrument  of  frii^on)  wc  xan  always  obi^rvc 

froni 
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worn  the  efFeds  of  every  fuch  Experiment/ &at 
die  Equilibrium  of  the  adjacent  Air  is  deftroy'd, 
and  that  the  foremention'd  Pneuma  or  Spirit  h 
ittceflantly  paffing  into  fwch  rarefied  limits  from 
ill  the  furrounding  parts,  and  by  that  means 
knp^l  light  Bodies  into  them*. 
•  i66.  A  fmall  Attrition  of  the  Glafs  is  fuffi- 
'  ^ieiit  to  produce  thofe  EfFefts,  as  appears  from 

•  Mr.  Boyle's  Experiment  with  a  piece  of  Amber 

*  when  only  laid  in  the  Sun,  or  even  a  Glafs 
when  warm'd  by  the  fire,  which  by  that  means 
became  eleftrical.  See  Vol.  I.  p.  400.  of  Mr. 
BoyUs  Works^  abridged  by  Mr*  Sb(yw. 

667.  If  then  fo  inconfiderable  an  Attrition 
«9  the  Sun-beams  ftriking  on  the  furface  of  thofe 
Bodies  where  the  -^ther  is  fix  d,  be  yet  fufficient 
td  C!aufe  fuch  an  emanation,  or  as  he  terms  it, 
Uli'dHuvia  emitted  by  the  glafs,  we  have  the  leis 
ftK>nx  to  admire,  if  the  fame  emanation  be  ex- 
tended to  a  much  greater  diftance  from  the 
glaft  when  the  iEther  in  the  furface  of  it  is 

irritated  by  violent  Friction. But  the  effeds 

of  thofe  efHuvia  or  emanations  extended  from 

^  the  fix'd  iEther  in  the  glafs,  are  not  only  vifible 

on  thie  rubb'd  iidc  of  the  glafs,  but  extend  them- 

**  From  the  effedts  of  the  Experiments,  thofe 
Limits  appear  to  be  the  moft  rare  and  elaftic  of  all, 
at  the  very  furface  of  the  eledrifed  Body,  whether 
it  be  the  rubb'd  Glafs,  or  whether  it  be  any  other 
thing  eleftrifed ;  and  that  from  the  furface  of  the 
iied&ifcd  Body  to  the  extremity  of  ttiofe  Lipiits, 
fiK;h  rarity  and  elafticity  gradually  decreafe. 

^  S  2        '  felves 
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or  with  ever  (o  many  turnings  and  windinge* 

574.  The  fuddcTi  and  violent  Ihock  h  pro- 
pagated throughout  the  non^eleilric  Circuit  by 
means  of  the  continuity  of  the  particles  of  the 
iEthet  contained  in  it  from  one  end  to  the  othen 
all  moving  each  other  in  the  lame  inliantj  and 
notwithftanding  the  irregularity  of  the  Circuit, 
yet  the  contained  ^ther  is  mov'd  in  a  fimilar 
manner  and  v^rith  the  fame  freedom  as  every 
part  of  the  Circumference  of  a  folid  circle  or 
wheel  is  conceived  to  be  mov'd>  were  fuch  wheel 
to  be  turn'd  on  its  axis ;  for  otherwife  it  vvou^ld 
be  difficult  to  imagine  how  a  motion  could  be 
communicated  to  every  part  of  the  largeft 
Circuit  poffible^  as  inftantaneoufly  as  to  the 
linalleft; 
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The  Fallibility  of  the  greatefl  Philofo- 
phersj  and  Imperfection  of  all  hui^, 
man  Knowledge. 

Sot     LTHO'  the  exigence  of  a  fuhtlle 

is  A  ff:  Medium  has  been  clearly  demon ftrat- 

t     ^^      ed  and  realized,  and  all  its  Properties 

plainly   proved   by   undoubted  Evi^ 

[dence,  n}lx.  that  of  moft,   if  not  of  all  our 

Seafcs  i  tho  we  finU  by  tl^  EfFea**  of  Experi- 

ment4 


r 
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menu  that  every  grofs  Bodytr  Is  rtplet6  with  itjl 
and  til  o'  we  have  availed  ourfclves  of  theLabourd 
and  Indullry  of  tliofe  eminent  Naturalifts  who 
went  before  us  on  this  Subjcdt,  yet  with  all 
thefe  Advantages  we  had  fallen  (hort  of  fuffi- 
cient  D/i^tf  whereby  to  render  this  grand  prin-* 
ciple  (o  intelligible  as  to  be  able  to  apply  it  ta 
any  ufeful  Purpdfe,  had  it  not  been  for  the  two 
moft  remarkable  hints  of  the  great  Sir  Ifaac 
Newlonp  viz.  that  contained  in  the  concluding 
Paragraph  of  his  Prlncipia,  and  that  in  his 
Queries  or  Quellions  contain  d  in  his  Optics* 
The  former  of  which  informs  us  in  exprefs 
terms  that  a  fubtlle  Medium  or  Spirit  exifts  m 
the  pores  of  all  grofs  Bodies  -  and  the  latter^ 
that  the  fame  fubtile  Agent  or  Principle  is  pof- 
ieflcd  of  two  moft  wonderful  eflential  Proper-* 
ties  or  Qualities,  v/^,  thofe  of  Rarity  and  Elaf*^ 
ticity  in  the  highell  degree  imaginable.  Had 
thefe  hints,  I  fay,  been  wanting,  we  muft  ftiU 
and  perhaps  for  a  long  time  to  come  have  been 
quite  in  the  dark  as  to  many  things,  which  by 
means  of  tliofe  aids  of  his  are  render  d  clear 
and  intelligible  i  and  the  Engliih  Nation  may 
(now  efpecially)  juftly  boafl;  of  him  as  a  Genius 
who  has  exceeded  all  others  in  the  difcovery 
of  the  moil:  fublime  and  important  PhUofophi* 
cal  Truths^. 


*  Thefe  I  may  properly  call  'Truths,  fince  no^ 

filing  was  ever  more  clearly  verified  by  Expi"ri?-nent» 

Jihan  the  exiftence  not  only  of  tlie  fubtile  Mediuin 

itfdf,  but  likewifc  all  thofe  naturai  Qualities  whicn 

arcafcfibed  to  it  by  Sir  Ifiac.  t^6. 
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2-6,  But'riotwithftanduig  |tiy  great  Regard 
for  Sir  JJmcs  Abilitiep,  yet  at  the  fame  tittic  ~ 
mtrft  cohfefs,  I  am  not  lb  blind  an  Idolater  a| 
Hs  llirine  as  to  think  him  infallible,  and  nQ< 
iiable  to  rniftakes  in  common  with  other  Meil{ 
To  carry  it  farther  would  be  a  Zeal  without 
Knowledge. 

277*  *  Great  Names  certainly  defenre  greafi 
Refped:  j  but  a  fefvile  veneration  prevents  the 
Advancement  of  Science-  There  may  be  iiv 
deed  a  want  of  decency  and  candour,  (whichJ 
I  hope,  I  {hall  not  he  juftly  chargeable  with,] 
in  the  manner  of  imputing  Error  and  Incon4 
Mencies  to  great  Men  ;  but  there  is  c 
none  in  the  Imputation  itfelf,  if  fouiiLis^  v  i| 
Truth.  I  look,  for  inftance,  upon  the  Aut 
rity  of  Sir  Ifaac  Newton  to  be  a$  far  above  all 
other  Philofb pliers,  as  that  of  a:  Pope  abo^e  fl 
whole  Conclave  of  Cardinals  ;  but  yet  I  hold 
the  Philofophical  Lifallibility  of  the  one,  jull 
as  much  as  I  do  the  Spiritual  Infallibility  of  tbet 
other,  and  conceive  thofe  who  implicitly  cfedii? 
the  former  to  be  as  much  bigotted  to  prejudice,- 
as  thofe  who  place  impUcit  belief  in  die  latter, 

278.  Error  is  an  infeparable  Appendage  of 
liuraanity,  and  Men  are  worthy  of  Elteem  ac- 
Icording  as  they  erqploy  the  talents  which  the? 
[great  Author  of  Nature  hath  been  pkafed  l#- 
[beftow  4Jpon  them,  notwithftandin^  thp  nri- 
1  takes  they  may  inadvertently  and  involuntarijj; 

[have  fallen  into. — • To  inftance  in  othr 

Englilh  Philofophers  i  neither  the  indefatigable 

IVir. 
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^^.  BfSfyle^  nor  the  worthily  renown'd  Ldrd 
Bacon,  notwi thftanding  their  admirable  Talents 
and  uncommon  Attainments,  nor  indeed  any 
odier  Individual  whatlbever  can  plead  an  ex- 
emption from  this  univerfal  frailty  of  our  pre- 
feiit  imperfeet  ft  ate* 

279.  Dr,  Haiky^  for  example^  was  juftlyal-^ 
low'd  to  be  a  moft  acute  and  moft  extenfively 
learned  Man*  [this  is  the  Charadter  giveh  of  him 
by  Sir  Ifaac  Newton  himfelf  *]  and  was  ef- 
teemed  by  all  an  able  Mathematician,  Philo- 
fopher,  &c*  and  nothing  can  more  evince  an 
enterprifing  Genius  than  thofe  two  grand 
Schemes  of  his,  which  he  yet  Unfucefsfully  at- 
tempted; one  of  which  was  to  predidt  the  time 
of  the  return  of  a  Comet,  that  was  not  obferv'd 
to  appear  according  to  his  predidlion  %  and  the 
other  that  of  a  methbd  to  aicertain  the  true 
diftance  of  the  Planet  Venus  from  the  Earth* 
(by  means  of  the  tranfit  of  that  Planet  over  the 
Body  of  the  Sun  in  the  Year  1762,)  and  con- 
fequently  the  diftance  of  the  Sun  and  the  other 
Planets,  in  which  he  alfo  was  miftaken.  — — ** 
The  fcheme  or  method  by  which  he  propofed 
to  eflfedt  the  latter,  appears  to  have  been  thft 
following: 

280.  That  if  the  path  of  the  Planet  over  the 
dlfk  of  the  Sun  were  accurately  taken  at  parts 
of  the  Earth  far  diftant  from  e^lch  otlier,  the 
Track  of  the  Planet  acrofs  the  difk  mull  ne- 


*  Sec  the  Preface  to  his  Princip- 
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^eilarUy  appear  at  different  parts  of  it;\/and  by 
that  means  afford  a  parallax  fufficient  to  afqer- 
tain  the  diftanqe  of  it;  but  the  defir'd  effeft 
does  not  appear  to  have  been  prpduc'd'. 

281.  Quaere.  Whether    the    Phaenpmepon 
was  capable  of  affording  a  fufficient  parallax, 
and  for  the  following  reafons  ?    Firft,   The 
greateft  diftance  of  any  two  places  of  Observa- 
tion on  the  Earth's  furface  can  be  only  a  few 
thouiand  Miles,  fince  they  can  be  b^t  §000 
diftant  if  they  were   diametrically   oppofite, 
confcquently  6000  Miles  muft  be  efteem'd  an 
junple  allowance.    The  neareft  diftance  of  the 
Earth  to  the  Planet  Venus  is  upwards  of.  20 
millions.    Now  6  thoiifand  is  contained  in  20 
millicrtis  no  lefs  than  3333  times>  in  which  caic 
the  parallax  will  be  fcarce  a  fingle  Qiinate  of  a 
degree,  which  .muft  confequently  be  too  finaU 
|o  make  any  confiderable  difcovery : 

282.  To  illuftrate  the  above  Computation, 
let  m*  farther  remark  that  the  magnitude  of  that 
Planet  is  allow'd  by  the  moft  accurate  Aftrono- 
mers  to  be  nearly  equal  to  the  magnitude  of  the 
Earth ;  and  yet  by  means  of  the  great  diftance 
it  appears  not  much. greater, than,  a  mere  lucid 
point :  And  if  that,  by  means  of  the  diftanpe^ 
dwindle  into  a  point,  the  Earth  being  of.tlic 
fame  magnitude  and  at  the  fame  diftance,  maft 
ieeni  as  a  point  alfo;  confequently  viewing  the 
fame  pbje<ft  from  any  different  part  qf  appoint, 

can  make  no  material  difference. 1  fay  not 

this  with  the  leaft  view  of  detraftipg  from  that 

great 
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jjreat  Man's  exalted  Chanifter  :  H-  —"^  ever 
Jtand  as  a  briglit  Luminaiy  to  the  '  jplii-; 

tal  WQfld  ;  but  yet,  like  nil  other  Men,  muft 
be  allowed  to  be  liable  to  Error,  as  the  above 
Obfervation  rationally  evinces, 

283.  It  mull  be  natural  to  luppofe,  that  whil^ 
I  was  writing  down  my  Sentiments  on  the  fe^ 
veral  Experiments  made  at  the  eleftrical  Ap^ 
paratus  relative  to  this  lubtile  Medium,  that 
I  ihould  carry  my  thoughts  ftill  farther,  and 
refteft  on  the  great  office  and  various  ufes  of 
this extenfive  and  univerfal  Agent;  particularly 
when  I  conllder'd,  Firft,  that  nothing  was 
made  in  vain^  and  that  all  things  on  examina- 
tion are  found  in  juft  proportion  of  number^ 
cnealixre,  G?c.  The  feveral  Pha;nomena,  pr  na- 
tural motions  of  the  heavenly  Bodies,  for  in* 
"  ftance,  are  performed  with  mathematical  exad:* 
nels,  as  Sir  Ilaac  Newton  in  his  Principla  ha$ 
clearly  demonftrated. 

2S4,  Secondly,  The  feveral  Planets  in  their 
Tefpetftive  Orbits  defcribe  equal  Areas  in  equal 
times,  fecondary  as  well  as  primary  :  Tih-d/y^ 
The  fquares  of  their  feveral  Periods  are  ever  as 
the  cube  of  the  diilances  ffom  thefr  refpeftive 
Centers  :  And  Fourthly,  Not  only  therForce 
of  Gravity  is  difcover'd  to  be  ii)  an  inverfe  ratio 
of  the  fqaare  of  the  difbnce,  but  that  of  Heat 
and  Light  alio,  even  the  Light  of  a  coniiiion 
JLamp  or  Candle*. —      —  Thefe  Things  con- 

*  See  Dr.  Gregory*  s  elements  of  Aftronomy  Vol  J 
*iftpp  506.  where  the  fame  is  mathematically  de- 
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fidcr'd  and  sri  infinity  of  others^  how  great  and 
cxtenfive^  I  fay,  muft  be  the  Purpofes  which 
iuch  An  uBiverfal  Agent  was  ordained  to  feree  1 
^*  285-  Hence  then  fo  long  as  we  were  igno^ 
rlnt  of  the  exiftence  of  fuch  a  powerful  Inftnii' 
ment  of  Nature,  it  muft  be  morally  impoflible 
that  the  beft  Syftem  of  Philofophy  that  was 
ever  exhibited  to  the  world  ihould  be  free  from 
grofs  Errors  and  infurmountable  Difficulties, 
when  the  very  exiftence  of  that  which  now 
plainly  appears  to  be  the  firft  fpring  of  mecha- 
nical aftion  was  unknown.  If  then  we  have  all 
along  proceeded  on  falfe  Principles,  have  we 
any  reafon  to  wonder  at  the  erroneous  Confe^ 
quences  which  have  enfued  ? 

286.  Since  therefore  the  want  of  the  Know^ 
ledge  of  the  exiftence  of  that  Agent  mult  ne-i* 
ceffarily  be  the  caufe  of  innumerable  Errors^ 
and  thofe  Errors  the  occafion  of  the  moft  infui' 
perable  Difficulties,  and  Philofophy  on  that 
account  be  left  dark  and  myfterious ;  will  not  the 
introducing  of  it  furnifli  out  a  Philofophy  of  a 
much  more  fatisfadlory  and  favourable  alpefl  ? 

287.  If  fuch  natural  Reaibn in g  then  ihould 
appear  jufl,  would  not  the  cultivation  of  this 
aftive  Agent  feem  rational  i  iince  then^  new 
Light  in  all  probability  would  be  refledcd  on 
the  Obfcurity  with  which  the  received  Syftems 
of  our  prefent  Philolophy  abound,  and  new 
Difcoveries  would  be  frequently  darting  in  upon 
us,  could  we  but  once  prevail  with  ourlelv^  to 
&t  heartily  about  a  thorough  and  ftri^fl  esomi-i 

iiatioii 
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Bation  of  this  cledric  and  elaftic  Fluidj  efpeci-^ 

'  ally  I  as  it  proves  to  be  true  Fire,  ,^, 

t  ^2^8*  The  Dilcovery  of  a  fubtile  Mediuny 

which  we  have  io  happily  made,  fhews  it  to  be 

tiie  fame  mechanical  Agent  that  Sir  Ilaac  New^ 

^ion  ib  much  willied  for  when  he  wrote  hi^ 

Principia- 

III  tjie  Preface  to  that  Treatiie,  after  the 
Author  had  been  informing  us  of  the  method 
he  had  taken  to  explain  the  celeftial  Phaeno-^ 
mena*  and  had,  by  that  means,  pointed  out  the 
I  different  Forces,  as  he  called  them,  which  were 
the  caufes  of  thole  appearances,  he  adds, '  From 
I  ^.thefe  Forces,  by  other  Propofitions  which  are 
/  alfo  mathematical,  we  deduce  the  motions 
of  the  Planets,  the  Comets,  the  Moon,  and 
the  Sea.    I  wi(h  we  could  derive  the  reft  of 
the  Phaenomena  of  Nature  by  the  fame  kind 
of  realbni  ng  from  mechanical  Principiesi  For, 
I  am  induced  by  many  Reafons  to  fufpect 
that  they  may  all  depend  upon  certain  Forcea 
by  which  the  particles  of  Bodies,  by  fonie 
Caules  hitherto  unknown,   are  either  mutu^ 
ally  impelled  towards  each  other  and  cohere 
in  regular  Figures,  or  are  repelled  and  recede 
from  each  other ;    which  Forces  being  un- 
known, Philofophers  have  hitherto  attempted 
the  Search  of  Nature  in  vain*  But  I  hope  tlie 
^  ♦  Principles  here  laid  down,  will  afford  fome 
f  Light  either  to  that,  or  fome  truer  method 
I*  of  Philofophy/ 

»=::a89i«  Tkhk  Reafoning  of  Sir  Jfaac  confirms 
-;i:*  r.  the 
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^c  foremerition'd  obfcurit;es  and  perplexities 
attending  natural  Bhiloibphy,. ^The  Force 

%  ^J  the  active  Agent  dilbaverablc  by  means 
of  the  eledrical  Apparatus  being  unknown  to 
Philofophcrs  when  he  wrote  liis  Principia,  they 
had  always  attempted  the  fearch .of  Nature  in 
n)am^*^ — That  great  Naturalift^  wc  find^  was 
fo  far  from  enderfvcuring  to  obtrude  any  Opi- 
nion on  others^  before  he  was  throughly  lati£fie4 
of  the  trutli  of  itbiinfclf^  that  motwithftanding 
he  had  been  taking  fuch  indefatigable  pains 
in  writing  that  Trcadfe;  yet  his  ardent  defire 
of  feeing  true  Philofophy  citabliih'd  caufed  him 
to  exprefs  fome  diffidence,  *  I  hope  the  Prin-* 
*  ciples  here  laid  down/  £?*:•— — -in  Sir  Ifaact 
Time  no  Medium  more  fubtile  and  ekftic  than 
the  Air  had  ever  been  a€tually  difcover'd,  con- 
fequently  all  that  could  be  faid  of  j^ther  was 
for  the  moft  part  conjeftural.  It  was  then  the 
current  Opinion  that  there  really  was  no  Me* 
diuin  more  active  than  the  common  Air.    But 

'what  was  the  confequence  ?  We  are  inforra'd 
that   Philofophers.   had  always  dttfnijited  iht 

Search  of  Nature  in  vain, ^Had  Sir  ^at 

Jiv  d  to  lee  his  fuhtik  elajiic  Medium  evidently 
difcoverd,  we  may  be  very  certain  his  cut er-^ 
prifing  Genius  would  never  have  fat  for  20 
Years  iupinely^  as  if  nothing  ted  happened,  or 

►  as  if  he  had  thought,  as  fome  of  his  Difciple^ 
feeni  to  do,  tliat  the,  grand  Ditcovery  was  jjot 
worth  cultivating* 
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jTJje  Ufa  of  pointed  Iron  Rods  to  pre-- 
ferve  High  Buildings y  Ships ^  ^c.from 
Lightning.     Dr.   FranklinV  Paftc- 
board  Tube,  and  artificial  Kite^ 

F3«(^"^  AVING  from  a  Series  of  Experi- 
^  H  M  ments  in  the  former  Chapters,  I  hope^ 
^3^)t(^  Xuiiiciently  proved  the  truth  of  Sir 
Ifaac  Newtons  Opinion,  concerning 
a  fubtile  iEther,  exifting  in  the  pores  of  all  grofe' 
Bodies,  i.  e.. in. all  minute  Spaces,  I  fliall  now 
proceed  to  try  what  Evidences  I  can  produce,,' 
in  fupport  of  what  he  has  advanced  concerning 
the  univerfality  of  the  fame  Medium  in  all  opefi 

Spaces. — ^ 'The  principal  of  which,  I  pro-' 

cured  from  my  intimate  acquaintance  with  the 
Letters  of  ^ the  ingenious  Dr.  Franklin.  The 
firft  of  which  ciMitains  a  curious  eledtrical  Ex- 
periment, that  leads  on  to  others  of  a  more 
phyfical  Nature,  which  indubitably  proves,  that 
the  clerical  Fluid  and  the  Fire  ot  Lightning 
are  identically  the  fame  Subftance  ;  fince  they 
invariably  affiime  each  others  Offices  and  Pro- 
perties, as  will  more  fully  appear  from  the  fol- 
lovfing  Extrad,  which  is  a  literal  Tranfcript 

from 


c  ^# 


Part 


_ « 


frova  that   ingenious   Gmtltmafis  Letters  on 

[that  moft  interefting  fubjcft,  vix^  Prdervation 

rora  the  direful  Effeils  of  Lightning* 

291.  *  I  have,  *  lays  he,  ^  2  Lirge  prime  Corwfl 

duflor  made  of  fevcrai  thin  ilieets  of  Fuller's 

paftcboard,  formed  into  a  Tube  near  10  feet 

iQng  and  a  foot  Diameter :  It  is  cover'd  with 

Dutch  embofs'd  Paper^  almoft  totally  gilt* 

This  large  metallic  Surface  fupports  a  much 

greater  eledtrical  Atinolphere  than  a  Rod  of 

Iron  of  50  times  the  weight  would  do ;  It  is 

fufpended  by  filk  lines,  and  when  charg  d,  will 

ftrike  at  near  two  Inches  dillance,  a  pretty 

hard  ftroke*  fo  as  to  make  one's  knuckle  ach. 

Let  a  PerfoD,   ftanding  on  the  floor,  prefent 

the  point  of  a  needle  at  12  or  more  Inches 

diftance  from  it,  and  while  the  needle  is  io 

prcfented,  the  Condu<ftor  cannot  be  chargedj 

the  point  drawing  off  the  fire  as  faft  as  it  is 

thrown  on  by  the  eleftrical  Globe.  Let  it  he 

charged,  and  then  prefent  tiie  point  at  the 

fame  diftailce,  and  it  will  fuddenly  be  dif- 

chargedi  In  the  dark  you  m.iy  fee  a  Ught  on 

the  point,  when  the  Experiment  is  made; 

And  if  the  Perfon,  holding  tl^e  point,  llands 

upon  waXi  he  will  be  eleibrified  by  receiving 

the  fire  at  that  diftance.     Attempt  to  draw 

off  the  Eledtricitv  with  a  blunt  Bodv,  z^  a 

bolt  of  Iron,  round  at  the  end  and  fmooth, 

( a  Silverfmith's  iron  Punch*  inch-thick^ 

what  I  ufe)  and  you  nitdl  bring  it  within  the 

diiUnce  of  three  Inches  before  you  can  do  it, 

*  and 
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and  then  it  h  done  wjth  a  ilrokc  and  Crack;^^ 
As  the  Pafteboard  Tube  hangs  loofe  on  fillc 
IiJieSj  when  you  approach  it  with  the  punch  ^ 
iron,   it  likewife  would  move  towards  the 
punchy   being  attrafted  while  it  is  charge?* 
but  if  at  the  lame  inftant,  a  point  beprefent-^ 
ed  ^s  before,   it  retires  agam>    for  the  point 

difcharges  it. Take  a  pair  of  large  braft 

Scales,  of  two  or  more  Feet  beam,  the  cords 
of  the  Scales  being  lilk  t  Sufpend  the  beant 
by  a  packthread  from  the  deling,  fo  that  the 
bottom  of  the  Scales  may  be  about  a  foot 
from  the  floor  i  The  Scaies  will  move  roundJ  * 
in  a  circle  by  the  untwifting  of  the  pack- 
thread. Set  the  iron  punch  on  the  end  upon 
the  floor,  in  fuch  a  place  as  that  the  Scales 
may  pafs  over  it  i  n  making  their  circle :  Then 
eledrify  one  Scale  by  applying  the  wire  of  a 
charged  Phial  to  it*  As  they  move  round, 
you  fee  that  Scale  draw  nigher  to  the  floor, 
and  dip  more  when  it  comes  over  the  puncli; 
and  if  that  be  placed  at  a  proper  dift:ance,  the  ' 
Scale  will  fnap  and  difcharge  its  Fire  into  it. 
But  if  a  needle  be  ftuck  on  the  end  of  the 
punch,  its  point  upwards,  the  Scale,  inftead 
of  drawing  nigh  to  the  punch  and  fnapping, 
difcharges  its  Fire  filently  through  the  pointy 
and  rifes  higher  from  the  punch  ;  Nay,  evert 
if  the  needle  be  placed  upon  the  floor  neat 
tlie  punch,  its  point  upwards,  the  end  of  the 
punch,  tho*  fomuch  higher  than  the  needle, 
will  not  iitfirat^  the  Scale  and  receive  ita  Firt^ 
U  *for 
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^  For  the  needle  will  get  it  and  cbtlvey  itaway, 

*  before  it  comes  nigh  eiio^gh  for  the  j[iunch 

*  to  a€t.     And  this  is  conftantly  ohfervable  in 

*  thefe  Experiments,  thiat  the  greater  quantity 

*  of  Eleftricity  on  the  pafteboard  Tube,  the 
'>  farther  it  ftrikes  of  difcharges  its  fire,  and  the 

*  point  likewife  will  draw  it  off  at  a  ftill  greater 
f  diftance, 

292-  *  Now  if  the  Fire  of  Eleftricxty  and 
'  that  of  Lightning  be  the  fame,  as  I  have  en- 

*  deavour'd  to  fhew  at  large  in  a  former  Paper,. 

*  this  pafteboard  Tube  and  thefe  Scales  may 

*  reprefent  eledlrified  Clouds.  If  a  Tube  of  on- 

*  ly  f  o  Feet  long  will  fttike  and  difcharge  its 

*  fire  on  the  punch  at  two  or  three  Inches  dif- 

*  tance,  an  electrified  Cloud  of  perhaps  i  o,oo(J 
^  Acres  may  ftrike  and  difcharge  on  the  Earth 
'■^  at  a  proportionably  greater  diftance.     The 

*  horizontal  motion  of  the  Scales  over  the  floor, 

*  may  reprefent  the  motion  of  the  Clouds  oyer 
^  the  Earth' }   and  the  ereft  Iron  punch  a  Hill 

*  or  high'  Building,  and  then  we  fee  how  dec-^ 

*  trifiekl  Clouds  pafling  over  Hills  or  high 
^  Buildings   at   too  great  a  height  to  ftrikej 

*  may  be  ^ttrai3:ed  lower  till  within  their  ihik- 

*  ing  diftahce.  And  laftly,  if  a  Needle  fi*ed  oil 
'  *  the  punch  with  its  point  upright,  or  eveh  oil 

f '  the  floor  below  the  punch,  will  draw  the  fird 

*  from  the  Scale  filently  at  a  much  greater  thail 

*  the  ftriking  diftance,  and  fo  prevent  itS  de- 
f  fcending  towards  the  punch  ;  -or  if  in  its 
I  cQurfe  it  would  have  come  nigh  enough,  to 

'  *  ftrike^ 
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*  ftrike,  yet,  being  firft  deprivM  of  its  Fire*  it 

*  cannot,   and  the  punch  is  thereby  fecured 
* ,  from  the  ilroke.  I  fay,  if  thefe  things  are  fO| 

*  may  not  the  Knowledge  of  this  power  of 

*  Points  be  of  ufe  to  mankind,  in  preferving 

*  Hoafcs,  Churches,  Ships,  &c,  from  the  ilroke 

*  of  Lightning,  by  dire<Sing  us  to  fix  on  the 

*  bigheft  part  of  thole  Edifices,  upright  Rods 
'  of  Iron  niLide  lliarp  as  a  needje,  and  gilt  to 

*  prevent  rulHng,  and  from  the  foot  of  thofe 

*  Rods  a  wire  down  the  outfide  of  the  Building 

*  into  the  ground,  or  down  round  one  of  the 
^  Shrouds  of  a  Ship,  and  down  her  fide  till  it 

*  reaches  the  Water  ?  Would  not  thefe  pointed 

*  Rods  probably  draw  the  ele£trical  Fire  filently 
out  of  a  Cloud  before  it  came  nigh  enough 

^  to  ftrike,  and  thereby  fecure  us  from  that 

*  raoft  fudden  and  terrible  mifchief  ? 

293.  *  Before  I  leave  this  Subjed:  of  Light- 
^  ning,  I  may  mention  lb  me  other  fimilarities 

*  between  the  efFefts  of  that,  and  thefe  of  Elec- 
^  tricity.  Lightning  has  often  been  known  to 
^  ftrike  People  blind,  A  Pigeon  that  we  ftruck 

*  dead  to  appearance  by  the  eleiftrical  fliock^ 
f  recovering  Life,  droopM  about  the  Yard  fe- 

*  veral  days,  eat  nothing,  tho*  crumbs  were 
y.  tlirown  to  it  j  but  declined  and  died.  We  did 
^  not  think  of  its  being  deprived  of  Sight  j  but 

afterwards  a  Pullet  being  ftruck  dead  in  like 
manner,  and  being  recovered  by  repeatedly 
blowing  into  Its  Lungs,  when  fet  down  On 
the  floor,  ran  headlong  againft  the  Wall,  an4 
U  a  *  on 
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'  on  cjcamination  appeared  perfeftly  blind* 
'  Hence  we  concluded  that  the  Pigeon  alio 
^  had  beeti  ablblutely  blinded  by  the  fliockp* 
See  Dr.  Franklm'%  Letters,  p.  59.  60*  di. 

294,  That  celebrated  Eledrician  was  io 
firmiy  perfuaded  of  the  good  Etfcfts  of  pointed 
Rods,  if  ereiled  on  lo%  Buildings,  that  be  put 
the  fame  into  Praclicct  as  appears  by  the  fpU 
lowing  €Xtra£t. 

LETTER    X 

F/TP/^rBcujarmn  Franklin,  Efq?  ^/^  Philadelphia^ 
1  October^  19th.   1752* 

^,^9^*  '  As  frequent  mention  is  made  in  die 

*  Kews  Papers  trom  Eur^pe^  of  the  Succeft 

*  of  the  Pbikdelphk  Experiment  fee  drawing 

*  the  ele^ric  Fire  from  Clouds  by  means  of 

*  pointed  Rods  of  Iron,  er^ed  on  high  Build- 

*  ings,  <^f,  it  may  be  agreeable  to  irtform  the 
^  curious,  that  the  fame  Experiment  has  fuc- 

*  ceeded  in  Philadelfbiaf   though  made  in  a 

*  different  aad  more  ealy  manner,  which  is  as 

*  follows ; 

.  296-  *  Make  a  finall  crofs  of  two  light  fbips 
'-of  Cedar,  the  arms  lb  long  as  tq  reach  to  the 

*  four  corners  of  a  large  thin  filk  handkerchief 

*  when  e3t tended  I  tk  the  corners  of  the  hand- 

*  kerchief  to  the  extremities  of  the  crofs,  lb  yoa- 

*  have  the  Body  of  aKitej  which  being  properly 

*  accommodated  witfi  a  Tail,  Loop,  and  String 
/  will  rife  in  the  Air  like  tboie  madr  of  Papery 

*  bu^ 
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mt  thk  being  of  SOk  is  fitter  to  bear  the 

wind  and  wet  of  a  Thunder  Gufl  without 

tearing.    To  the  top  of  the  upright  iHck  of 

the  crofs  is  to  be  fixed  a  very  Iharp  pointed 

wire,  riling  a  foot  or  more  above  t3i€  wood. 

,To  the  end  of  the  twine^  next  the  hand,  is  to 

^be  tied  a  filk  ribbon,  and  where  the  filk  and 

twine  join,  a  Key  may  be  faften'd.  This  Kite 

is  to  be  raifed  when  a  Thunder  Guft  appears 

to  be  coming  on,  and  the  Perfon  who  holds 

the  ftring  muft  ftand  within  a  Door,  or  Win-^ 

dow,   or  under  fome  cover,  fo  that  the  fdk 

ribbon  may  not  be  wet  ;    and  care  mud  be 

taken  that  the  twine  does  not  touch  the  frame 

of  the  Door  or  Window.    As  foon  as  any  of 

the  Thunder  Clouds  come  over  the  Kite,  the 

pointed  wire  will  draw  the  eleftric  fire  from 

^them,  and  the  Kite  with  all  the  twine  will  be 

eleftrified,  and  the  loofe  filaments  of  the  twine 

will  ftand  out  every  way,  and  be  attrafted  by 

an  approaching  finger  :    And  when  the  rain 

•  has  wet  the  Kite  and  Twine,  fo  that  it  can 

conduft  the  eledric  fire  freely,  you  will  find 

it  ftream  out  plentifully  from  the  Key  on  the 

approach  of  your  knuckle^    At  this  Key  the 

'Phial  may  be  charged  j  and  from  eleftric  fire 

'thus  obtain'd,  Spirits  may  be  kindled,  and  all 

the  other  eleftric  Experiments  be  performed, 

f^  which  are  ufually  done   by  the  help  of  a 

^yrubb'd  glafs  Globe  or  Tube  i    and  thereby 

f  the  famenefs  of  tlie  eleftric  matter  with  that 

*  of  Lightoing  completely  demonftrated-* 

CHAP, 


CHAP.     XV.       PAkT  L 
SECTION    297, 

Parfkular  Accounts   of  th  VX^QivicaX 

<  "  Kite  of  M.  de  Romas ;  and  of  the 

•  .'Death  ofProfeJforBAthvmvm,    '  • 

^/Sr^l^  iP^^^^^f  Judge  of  thpPrefidialC^rt 
M^*IG  ^^  ^^^^^,  ^  Aquitain,  and  poiFrefppijd-* 
U^j^^r^  ing  Af  jeoiber  oC  the  Royal  Ap^dcmy  of 
I  ;  Sciences  at  JP^r/^/%s,*  Being  \viW^ 
^1  •  to  try  what  would  bethp  Effeiflt  of  elp(ai;ifying 
i  a  Body  r*if?d  XQ  a  cpnfider^ble  height  \n  the  4^0 
f  I  prepar'4  a  Paper  Kite  feven  Feet  fi]^  Jnchea 
^  high,  and  three  Feet  in  itsgreateft  breadthji  it* 
f  rfurface  being  abouf  eighteen  fquare  Feet.  *  » 
298.  *  The  firft  trial  I  m^de  with  my  Kite 

<  was  on  the  14th  of  iWi^^  1753  ;  but  tho*  my 

*  ered  Ba^s  were  feveral  times  well  ele<axiiied 

♦  from  the  Atmofphere  that  day  y  yet  I  qouM 
f  not  excite  the  leaft  fpark  from  the  Kite,  tha- 

•  I  knew  for  certaihj^.  that  it  was  perfectly  in- 
^  fulated.  Aft^r  divers  Reflexions,  Iconcljjdedt 
f  that  the  reafon  why  I  could,  excite  no  fparks 
^  from  the  ftring  of  the  Kite,  was,  that  as  there 
^  was  little  rain,  the  hempen  Unn^  was  .wot 
f  fufficiently  wetted  to  make  it  a  gpQiJ  .CQfl4*JC'^ 
f  tor,  unlefs  the  j^Jofiricity  weri?.  ■  ^j;ceedin5 
?  ftrpn|.  •  :  :  ^    r 
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295-  '  The  Day  promifing  fb  well^  I  drew 
down  my  Kite,  and  oiVd  it  all  over,  as  a  fe- 
curity  againil:  rain>  and  ran  a  fmall  brafs  wird 
about  the  ftring  from  one  end  to  the  other ; 
but  this  additional  Improvement  to  my  Ap- 
paratus took  yp  lb  much  time,  that  I  could 
not  purlue  my  trials  any  farther  that  day/ 

300.  '  After  feveral  unfuccefsful  Attempts 
on  the  7th  of  J ime^  when  it  thundered  in  the 
Weft,  about  one  in  the  afternoon,  I  made  i 
Ihift  about  half  an  hour  after  two  to  raife  my 
Kite  at  leaft  550  Feet  high  above  the  ground^ 
it  reeving  out  ^Ho  Feet  of  ftring,  which  made 
an  angle  of  near  45  Degrees  with  iheHorigJon.* 

301.  *  The  Wind  feem'd  to  increafe,  whicll 
gave  me  hopes  that  the  Kite  would  not  fall, 
I  dierefore  tied  a  filk  Lace  of  three  feet  and 
an  half  long  to  the  lower  end  of  the  ftring^ 
and  to  the  lower  end  of  the  Lace  I  faften'd 
a  kind  of  ftrong  Pendulum,  whofe  weight 
was  a  large  Stone,  under  a  Pent-houfe,  oii 
the  oatlide  of  the  Town.  Befides  this,  to  the 
ftring  of  the  Kite  near  the  ftlk  Lace,  I  hung 
a  tin  Tube  of  an  Inch  diameter,  and  a  Foot 
long,  from  whence  to  draw  Iparks  as  foon  a^i 
the  Kite  iliduld  become  eleftrified.  The  rea- 
Ion  for  my  faftening  the  liik  to  a  Pendulum^ 
was  to  prevent  its  dragging  on  the  ground, 
and  thereby  taking  up  duft,  in  cafe  the  wind 
fhould  flacken,  whllft  the  Pcnt-houfe  fecured 
it  from  rctin,  and  to  rtrgulate  the  jerks  which 
might  be  occationd  by  ludden  Gufis  of 
wind***  302. 
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362*  *  After  thefe  difpofirioris  I  Wm  to  try 
if  the  tin  Tube  afforded  any  tokens  of  Elcc-^ 
tricity  j  but  as  it  was  prudent,  for  a  reaibn 
which  will  appear  hereafter,  not  to  approach 
the  tin  Tube  with  a  finger,  a  key,  or  any 
thing  of  that  nature^  I  prepared  a  little  In- 
ftrument  better  fuited  to  the  purpofe.  To 
one  end  of  a  glafs  Tube,  twelve  Inches  loDg, 
and  a  quarter  of  an  Inch  diameter^  I  fitted  a 
little  tin  Socket,  rounded  at  the  end  like  a 
Woman's  Thimble,  and  from  this  Socket 
hung  a  little  wire,  which  touched  the  ground, 
when  I  offer  d  to  draw  a  fprtrk.  The  end  of 
this  Contrivance  was  to  enable  me  to  excite  a 
fpark  without  any  difagreeable  fenlation  or 
ihock  in  the  hand  which  held  the  glafs  Tube, 
thro*  which  the  eledtric  matter  will  not  pafs  1 
but  without  the  communication  with  the 
ground,  by  the  wire,  fcarce  any  fpark  could 
be  drawn  from  the  tin  Tube*  So  that  laying 
hold  of  the  end  of  the  glafs  Tube,  and  taking 
care  that  the  wire  dragged  on  the  ground,  I 
judged  I  might  without  any  inconvenience, 
by  advancing  the  butt  end  of  the  Socket  to** 
wards  the  tin  Tube,  excite  the  krgeft  and 
brighteft  fparks.  And  indeed  every  thing  not 
only  Uicceedcd  to  the  utmoft  of  my  expefta-* 
tion,  but  I  was  befidcs  convinced  in  an  ex-* 
traordinary  manner,  how  neceffary  a  precau-* 
tion  I  had  taken. ' 

303.  '  The  Iparks  at  firft  were  not  unEke 
thofe  which  we  get  by  means  of  a  good 

Globe, 
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*  Gloiie,  and  were  occafion'd  by  Ibrrte  Imall 
'  Ciouck  detaelx'd  from  the  grand  ftorm.  And 

*  as  at  this  very  time  there  was  xxq  appearance 

*  of  any  thing  very  extraordinaryi  I  laid  afide 
^  the  Htde  glafs  Inftrument,  which  hereafter  I 

*  ll>ull  call  the  Exciter,  and  drew  fparfes  fottK- 
V  tipi^s  with  a  k^y,  and  fometimes  with  my 

*  bare  hnger.  The  By-ftanders  encouraged  by 

*  my  Exampfc  did  the  like,  and  there  was 

*  fcarce  any  of  them  that  did  not  draw  fotte^ 

*  fparks.     Soon  after  this  the  Eleflricity  was 

*  interrupted,  the  Imall  Clouds  being  paiT^d 

*  over,  \ 

504*  *  The  Eledriclty  being  again  rcviVd, 

*  after  a  pretty  long  intermiffion,  every  one  re- 

*  fum'd  the  former  Exercife  with  fingers  and 

*  keys^  or  their  Swords  >  and  I  attempting  the 

*  like  the  next  moment  with  the  k^i^ipkle  of 

*  the  middle  finger  of  my  right  hand,  received 
^  fo  terrible  a  ihocki  that  I  felt  it  in  all  the 
^  Fingers  of  that  Hand*  in  my  Wrift,  Elbow, 

*  Shoulder,  Abdomen,  both  Knees,  and  the 

*  Malleoli  of  my  Feet ;  fuch  a  fliock*  as  I  am 

*  apt  to  think,  was  never  produced  by  the  beft 

*  Globei  and  two  large  glafs  Jarrs  coated  after 
^  Dr,  Btvis'h  manner,  or  the  exhaufted  Phial 

503.  *  Several  of  the  Company,  who  obferv'd 
i  the  convulfive  motions  I  was  in,  werp  fatisfied 

*  of  the  violence  of  the  Commotion,  and  yet 
f  vcntar'd  to  join  hands,  as  in  the  LeydenEx- 

f  ^eriment^   but  without  forming  a  Circuit; 

X  '  (which 
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•^(  which  could  not  be  done  but  with  a  Phial ) 

*  and  the  fliock  was  felt  as  far  as  the  Feet  of  the 
'  fifth  Perfon/ 

306,  *  I  relate  thefe  fafts,  in  hopes  that  Per- 

*  fonsufed  to  eleftrical  Experiments  may  draw 

*  fome  light  from  them  for  explaining  the  ne- 
^  ceffity  of  forming  the  Circuit  in  the  noted 
^  Leyden  Experiment,' 

307,  *  When  thefe  Gentlemen  had  informed 

*  me  of  what  they  felt,  I  adviled  them  not  to 

*  expofe  themfelves  any  farther.    The  Storm 

*  advanced,  and  grew  more  and  more  violent; 

*  for  tho'  one  drop  of  rain  had  not  fallen,  diere 

*  was  over  the  Zenith  of  the  Kite,  and  near  60 
Degrees  round  it,  black  Clouds  which  made 
me  dread  a  ludden  Guft  of  Electricity,  which 

*  might  bring  on  fome  fatal  accident, ' 

308,  'X  took  myfelf  the  advice  I  had  given 

*  to  others ;  I  look'd  upon  it  as  unfafe  to  draw 
^  any  more  fparks,  without  the  Exciter.  Hav- 
'  ing  brought  it  %vitbin  the  diftance  of  four 

*  Inches  from  the  tin  Tube,  a  fpark  iffued  out 

*  full  an  Inch  long,  and  two  line?;  thick.   Re- 

*  turning  a  fecond  time,  I  drew  a  fecond  at  the 

*  diftance  of  five  or  fix  Inches  at  the  leaft,      . 

*  which  was  two  Inches  long,  and  thick  in  pro-  H 

*  portion.  In  a  word,  I  drew  four  or  five  more,  ™ 

*  much  of  the  fame  Dimenfions.    Some  little  ^ 

*  time  after  they  appeared  not  fparks,   but  ra-^  B 
'  ther  flafhes  of  fire,  which  were  excited  at  the 

*  diftance  of  a  foot,  being  at  IcaJl:  thn^e  Inches 
f  long,  and  a  quarter  of  an  Inch  thick  -,  tl 

^  ,  "  *  fiiap- 
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fnapping  of  theie  was  heard  above  two  huff* 
dred  paces/    -  i  sn  i(tri    .|*.> 

309.  *  Whilft  I  remain'd  in  this  iltuatlon, I 
felt,  as  it  were,  a  Cob- web  on  my  Face,  the' 
I  was  above  three  Feet  from  the  firing  of  the 
Kite^  I  did  then  beUeve  tliat  it  was  jiot  fate 
to  ftand  fo  near,  and  called  aloud  to  all  the 
Company  to  retire,  as  I  did  myfelf  about  two 
Feet/ 

310,*  Thinking  myielf  now  feeure  enough, 
and  not  being  incommoded  by  any  Body  very- 
near  me,  my  firll  care  was  to  take  notice 
what  pfiiled  among  the  Clouds,  which  were 
immediately  over  the  Kite*  I  could  perceive 
no  Lightning  either  there  or  any  where  elfe, 
nor  fcarce  the  leaft  noiie  of  Thunder,  nor  any 
Rain  at  alL  The  Wind  was  Weft  and  pretty 
ilrong,  which  railed  the  Kite  at  leaft  100 
Feet  higher  than  in  the  firft  Experiments*  *" 

311.  '  Afterwards  cafting  my  Eyes  on  the 
tin  Tube,  which  was  about  three  Feet  diftant 
from  the  ground,  1  faw  three  ftraws,  one  of 
which  was  about  a  Foot  long,  a  fecond  four 
or  five  Inches,  and  a  third,  three  or  four  Inch- 
es, which  Straws  being  ereft,  and  touching 
the  ground  with  tlieir  lower  extremities, 
performed  a  circular  dance  like  Puppets,  un- 
der the  tin  Tube,  without  touching  one  ano- 
ther/ 

312.  *  This  little  Spedacle,  which  much 
delighted  feveral  of  the  Company,  lafted 
about  ^  quarter  of  an  hour,  after  which  fome 

X  a  *  drops 
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^  firing  %vas  dilengag'd  from  the  Pent-houfe^ 

*  thePcrfon  that  held  it,  felt  fuch  a  ilroke  in  Mb 

*  hands,  and  a  commotion  tli rough  his  whole 
'  Body,  as  obliged  him  inftantly  to  jet  go,  and 

*  the  firing  dropping  crofs  the  Feet  of  fame 

*  others,  produced  in  them  alfo  a  fiiock,  tho' 
«  much  more  tolerable. '  See  Gentleman's  Ma- 
gijzme  for  Auguji  1756,  p.  378*  M 

318.  In  the  GentkfnanB  Magazine  for  Fe^^ 
hruary  1763.  p.  69.    We  have  an  Account  of 
another  Kite  flown  by  tlie  fame  Perfon*  from 
which  ftreams  of  fire  were  produced  an  Incb^ 
thick,  and  10  Feetlong,  on  Auguji  26th.  1756,^^ 
^'""^  319.  Mn  Profeifor  RkhmanFt^  of  the  Impe- 
rial Academy  of  Sciences,  ^tPeierJhourgb^  who 
was  killed  whilft  he  was  making  an  cledlrical 
Experiment,  had  a  tall  Iron  Rod  ere<Sted  on  tlie 
highell  part  of  his  Hotiie,  according  to  Dr. 
Franklm%  Method  ;  the  lower  end  of  which 
was  firmly  fix'd  in  a  glafs  Stand  :   To  this  Rod 
a  Chain  of  metal  was  connecled,  and  brought 
down  into  his  Chamber,  where  was  an  elec-»     , 
tncal  Machine.        •/  .    :»  .   ^H 

'\%o.  The  Chain  was  fo  fupported  with  filk-^^ 
en  ftrings,  as  to  touch  no  part  of  the  Building. 
When  he  judged  the  Air  to  be  replete  with 
dofh-ical  Fire,  he  frequently  made  Experiments  ■ 
in  his  Chamber  with  that  Apparatus  in  conjunct  ™ 
tion  with  his  ele^ical  Machine, 

32i^  *  May  31ft.  ^JSl'  The  eledrical  Fire 
^  exploded  with  fuch  a  Force  from  the  Appa^ 
^  iaty$  oa  his  Hpuie,  as  to  bs  l^ard  jt  the  dift 
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tance  of  three  Rooms  from  his  Chamber/ 
522,  *  And  on  the  6th.  ofAugu/i  foUowing, 
The  ProfdTor,  with  Mr,  Sokokw,  Ejigraver 
to  the  Academy,  were  obfervlng  the  Effeds 
of  Eleftricity  on  hie  Gnomon,  or  EleGrome-* 
ter,  daring  a  Thunder  ftorm  :  But  as  Mr- 
Rkbmann  was  not  apprehenfive  of  the  great 
quantity  of  Fire  accumulated  on  the  Appa- 
ratus, from  the  vallnels  of  the  caufe,  beings 
unfortunately  too  near,  he  was  inftantly  ftrucic 

dead. ^Mr.  Sokohw  law  a  Globe  of  Fire 

as  big  as  his  fift,  built  Ibrth  from  the  Appa- 
ratus to  Mr.  Rkbmann%  Forehead^  who,  at 
that  time  was  the  nearcft  non-eledtric  com- 
municating with  the  floor,  and  about  a  Foot 
from  it,  obferving  the  Index  of  his  Eledro- 
meter.  The  Globe  of  Fire  was  attended  with 
a  Report,  as  loud  as  tliat  of  a  PiftoL  The 
Door-cafe  was  fplit  half  through,  and  the 
Door  torn  off,  and  thrown  into  the  middle 
of  the  Chamber*  His  Clock,  which  ftood 
in  the  corner  of  the  next  Room,  was  ftopp'd, 
and  the  A(hes  from  the  hearth  were  thrown 
about  the  Room.  Half  of  the  glafs  Velfel, 
which  contained  the  metal  filings,  was  broken 
offi  and  the  filings  fcattered  alfo  about  the 

Room. Laftly,  many  Perfons   without 

Doors  declared  their  having  feen  the  Light- 
ning fhoot  from  the  Cloud  to  the  Profeflbr*3 
Apparatus  at  the  top  of  the  Hoult. ' 
323.    Since,  by  a  variety  of  Experimenta 
made  with  tall  pointed  iron  Rods  ercdled  on  the 

tops 
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tops  of  lofty  Buildings,  it  evidendy  appea 
that  the  Fire  obtained  by  that  mean«y  is  th  ^^ 
iblf  fame  with  that  obtained  by  the  ele<axica^^^ 
Machine,  the  EfFedls  produp'd  by  both  bein^^g 
quite  fimilar ;  and  fince  an  inftantancous  Ref —  -- 
toration  of  theEquilibrium  among  alHts  parts^^'^f 
is  obferved  to  be  one  of  its  moft  prevailing  Pre 
J>crtiea,  it  may  be  reafonably  fuppofed  that  the 
fliaih  of  Lightning  obferved  to  break  forth  tc 
the  Rod  pn  the  Houfe-top,  was  an  Effedt  of 
the  fame  Property,  viz;,   th^t  of  reftoring  the  ^*^ 
Equilibrium,  and  that  it  happened  at  the  very 
Inftant  that  fo  great  a  quantity  burft  forth  at 
the  lower  end  of  the  Apparatus  to  M.  Ricin 
manfis  Head* 

•    An  Experiment,  by  way  of  illuftrafian,  may 
be  made  at  the  ekiSrical  Machine,  thus  : 

324,  Let  an  iron  Rod  be  fupported  with  ' 
filken  Strings,  fo  that  the  upper  end  of  it  may 
come  very  near  to  the  excited  Apparatus  of* 
Wires,  (^c.  of  the  eleftrical  Machine,  but  not 
quite  in  coiitadt  with  it  i  and  the  fufpended 
Rod  thus  fupported,  will  be  eleftrifed  equally 
ivith  the  Apparatus,  by  being  near  it  i  If  then 
It  Spark  be  drawn  from  the  lower  end  of  the 
Rod,  the  propenfity  to  reftore  the  EquiUbfium 
is  fo  remarkable,  that  an  equal  Spark  will  ap-* 
peat  at  the  fame  Inftant  between  the  upper  end 
©fit,  and  the  excited  Apparatus:  Aiid  it  is 
well  known  that  equal. Efte<a:iSf  would  be  prx)-* 
duced  were  fuch  ant  Appaf^s  of  foipended 
Wires  and  Rod,  carxied  from  z  Machine,  ti» 

the 
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fciie  »p  ot  the  liigheft  Hall  or  Slalf-da^,  -o^  td 

p^ny  point  of  elevation  whatever.  Can  it  then 

l>e  reafonably  doubted,  whether  the  flafli'of  real 

X^ightning  that  was  obferv'd  to  break  forth  to 

"the  iron  Rod  at  the  top  of  ProfeHbr  Richmanfik 

i^oufe,  was  at  the  very  inftant  he  Was  ftSfudt 

Dead  With  the  Ball  of  Lightning  at  the  bcJttbm? 

325.  •  This  Cataftitophe,    it   is   pfefiim'd^ 

*  would  not  have  happened,  had  the  (3iain,  off 

^  any  other  part  of  that  Apparatus  frSth  the 

*  Houfe-top,  touch'd  the  Building,  as  the  Elec* 

*  tricity  would  have  b^gn  readily  codirtiuAicatccl 

*  thereby  to  the  Earth/-  See  GeHtlemOri's  Ma^ 
gdzine  for  July  1755.  p^  312. 


TheCONCLUSIONofPxRTi, 

'SECTION    326.V\   . 

l**)5O0f*IRt>M  thefb«|olftg  R^foniiig  it  ft 
^-  F  ^  evMeht  that  I  have  {hewn  lib  partis 
^jjrtj^'  regard  td  tny  ©Vm  Experiifeehts  'iiiOTt 
^*^^^^  tiian  to  <h<J05  of  othersi  as  I  wa»  well 
fatlsfi^they  battle' irtthtt  ftpprdv'd  AUfliOrSj  or 
clfe  Vrefe  fuirh  Eiji^iittnts  as  a^  W^lfehdwn  j 
my  d^ign-ifl  exhibitiiig  them  bang  io  evine^, 
by  plain. -dunonibiiatioiv- the  adiud  Exigence 
of  fuch  a  Fifft  Priaei^ei  which  Aoti^:  it  has 
been  too  long  either  donbtcd  or  deiited>  ydt 
muftbe  admitted  afld-llfew'd,  befbte  Philofo^ 
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phy  can  ever  flow  naturally  and  fmoothly  orl| 
as  if  m  its  true  and  proper  Channt^U  and  before 
we  can  proceed  to  deduce  any  Thing  ^  prwH^, 
Theie  Confiderations  convinced  me  of  the  ab- 
folute  Dcceflity  of  a  fuflicient  number  of  expe- 
rimental Proofs  of  the  Exiftence  and  wonder- 
ful Properties  of  this  Principlej  and  for  thele 
Reafops  and  fome  other  I  found  myfdf  under 
4,kiadqjf  neceiTity  of  reconfidering  fome  Ex- 
peri  mqnts  which  I  had  given  the  World  in  my 
former  Publications^  in  order, 

327.  J^dji.  To  corred  Errors,  which,  I  have 
iince  found,  I  had  then  ftLllen  into- 

328-  Secondly.  Altho*  in  my  fornier  EUays 
on  Eledlricity  I  always  kept  my  Eye  fix'd  on 
that  which  plainly  appear'd  to  be  the  moll 
principal  Objeft,  W2;,  that  the  eledrical  fubtile 
j^luid  was  t^ie  very  identical  yEther  or  wni^erfol 
^therial  Medium  fo  much  infixed  on  by  Sir 
Ifaac  Newtm ^nd  the- learned  Bilhtop  Berkeley  i 
and  though  I  had  more  than  once  taken  notice 
of  that  portentous  Paragraph  with  which  Sir 
I/aac  concludes  his  Principia,  and  of  his  judi- 
cious Reaibning  thereon,  whereby  to  account 
for  the  feeming  adtive  propenies  of  inert  matter, 
which  appear  an  pe$,  he  ii>  forms  us,  are  the  ef- 
feds  of  tho  Force  unJ  ABion  of  the  fubtile 
Fluid  contain'd  in  its  pores :  Aldio',  I  fay,  I 


i 


*  Sec  Princip,  Lib.  3*  Prop*  13.  Where  Sir  Jfaac 
ihewa  m  how  far  we  muft  proceed  analytically,  i*  e.  a 
pQftmori  J  and  when  wc  may  fafely  proceed  fyndie- 
dcalJy  or  tf  ^r/<?r/V  had 


had  taken  fome  notice  of  thefe  tilings  befor*,' 
I  yet  I  had  not  purfued  the  fubje<S  lb  far  as  to 
I  prove  the  exigence  of  that  Fluid  in  the  pores 
(.of  grofs  Bodies  by  fuch  convincing  Experiments 
as  are  produced  from  Section  75  to  Scilion  1 05, 
ttliough  ahnofl:  ever)-  other  Experiment  in  Elec^ 
ricity  when  examined  will  be  found  to  confirm' 
fome  degree  or  other  the  fame  thing.    This 
fo  obvious,  that  none,  who  conliders  thofe 
^Experiments,  can  have  the  leaft  doubt  of  the 
truth  of  what  I  have  advanc'd  j  and  every^  tme 
Philofopher,  i.  e.  every  unprejudiced  lover  of 
Science,  that  has  any  regard  either  for  the  ho- 
Fiiour  or  memory  of  the  ilkiilrious  Sir  Ifaac  New-^ 
ton,  will  examine  with  due  attention,  the  vari- 
ous Experiments,  whereby  the  feveral  opera- 
tions of  natural  Caufes  and  Effe<5ts  mayliiccel^ 
[fully  be  traced  and  accounted  for, 

329.  Thirdly.  Another  Reafon  which  indu- 
[ced  me  to  engage  in  this  Subjeft  was  to  fettle 

that  important  Queftion  how  a  Fluid  fo  fur-^ 

prifingly  elaftic  as  the  eleftrical  Medium   is 

I  found  to  be,  can  be  retain'd  within  certain  Li- 

Imits  in  the  open  Air*,  where,  to  appearance, 

there  is  nothing  to  prevent  it  from  inftantly 

Piflcaping  to  regain  an  Equilibrium. 

330.  Fmrthiy,  My  chief  Reafon  was  to  pave 
the  way  to  the  principal  Thing  I  had  in  view, 
and  which  I  have  made  the  Subjed:  of  the  fe- 
cond  Part  of  this  Work,  'uiz.  A  ftri6t  Enquiry 


*  When  accumulated  on  the  prime  Condu<aor," 
C?*c^.  Y  ^  «*         into 
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(ttto  dieKatu  PsQp€Ftie8  of  thatabftn^ 

PbinQmeiftDf^  FIRE;  Being  fully  convince^ 
that  by  m^^ixs  of  the  beams  of  Light  r^edecf 
qn  it  from  de<3:rical  Experiments,  t/;at  aipbi- 
gqous  and  difficult  Subje<3:  might  be  r^nder'4 
much  more  cle^r  and  intelligible  than  it  wa% 
Qver  capable  qf  being  n^acie  before, 

331.   Ampngft  my.  former  Errors   which 
(as  hinted  above)  I  intiended  to  correct,  ,the 
lolloviring  was  the  gyeateft :     In  my  firft.  Effay 
^i\d  ibme  pjtf t  of  my  fecond  ( publifh'd  a  few 
Years  fijicc)  I,  like  every  other  Writer  on  Elec-^ 
tricity,  being  much  attached  to  the  Term  Jlt^  . 
p-aSiiqn^ja^^  uie  of  it  on  almoft  every  occafk)ni 
without  tever  confidering  how  unlikelv  it  was 
^  that  wh^^  was  fo  es^eedingly  elaftk  and  impell^ 
ingt  f^ouldat  the  fana^.time  attra(3:>  Attradioa 
and  Impulfe  being  a?  deflxuCtive  of  each  otheir 
as  L^4;*<wl  Darkpefs  v  and  a  thing  may  as 
well  1^9}  co^d  and  hot,. white  and  black,  as  at  the 
j[aix)e4n}C^^^^<^  aad  repel.  So  that  I  fhould 
Jiave  Ijad  nothing  to  keep,  me  in  countenance, 
bad  I  X)j9^:  found  the  miilake  fo  general,  as  that 
^carce  anv  one  Writer  on  the  fubjed  efcap'd  it* 
33?5f;  l.haye  before  qbfcrv'd  that  Sir  Ifaac 
INfewton  when  fpeaking  of  an  aethereal  Medium^ 
_  ^efcribes  it  to  be  much  like  Air  in  all  RtfpeSts^ 
^utfar  mwefubtik.  In  this  light  I  have  purfued 
my  enquiries  into  the  nature  and  properties 
of  the  fubtile  Medium:  fo  far  as  it  is  difcover-f 
able  by  the  electrical  Apparatus,  and  have  always 
fpund  it  ftri^tly  to  a^ree  with  Sir  Ifaad^  dcfi^ 
•'  ...  •    •  pitioQ 


Aitbn,  and  can  therefore  affirm  that  whoever 
examines  the  eledlrical  Medium  on  the  fanio 
Plain  will  not  lofe  his  labour,  but  will  find  tbo 
ckc9xical  Fluid,  to  be  a  mofl:  intelligible  Thing  *^ 
For  if  truth  may  be  coUeded  from-  the  greatefj 
number  of  the  cleareft  Experiments,  and  the 
moll  indubitable  Fadts,  he  who  confiders  the 
Eledtricity,  as  it  is  called,  as  an  nniverfal  pure 
Air,  muft  be  convintcd  of  the  truth  of  what  I 
have  alTertcd. 

'  333-  But  as  this  univerfal  Principle  proves 
to  be  real  Fire,  it  may  perhaps  be  expected  that 
i  fhould  enter  on  a  particular  explication  of  its' 
Offspring  Light,  the  ^true  Ellence  of  which 
we  know  but  very  little  of,  nor  has  the  difco-* 
very  of  an  univerfal  Fire  in  Nature  been  as  yet 
Efficiently  cultivated  to  afford  us  proper  requi-^ 
fites  for  our  farther  enquiries  on  Light  with 
fcfcefs  ;  or  indeed  at  all  to  enlarge  our  Ideas  of 
it.  ■  What  however  feems  rational  to  con-^ 
ccive  of  it  is,  that  fo  univerfal  an  Effeft  muft 
derive  its  origin  from  as  univerfal  a  Caufe.  Mr^ 
Chambers  and  others,  who  have  carefully  col-t 
ledled  the  opinions  of  the  befl  Authors  extant 
in  their  time  arc  fomewhat  obfcure  in  tlieir  de- 
finitions of  it> Light  according  to  Mr. 

Chambers  is  that  Senfation  occafiorid  in  the  Mind- 
fy  the  view  of  luminaus  Bodies  \  or  that  property 
in  Bodies^  whereby  they  are  fitted  to  excite  thojb 
Senfations  in  us* '  Other  Expolitors  to  the  fame 
gffea, 

*  Aad  gA  any  otfier  Fhn  the  mofl  inexplicable, 

ThQ 
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*rhc  above  named  Author  then  proceeds io 
give  a  long  detail  of  the  Sentiments  of  odier^ 
concerning  it;  but  yet  advances. very  little  chat 
is  fatisfa&ory  and  convincing  befides  what -ho 
has  colleded  from  Sir  Ifaac  Newton's  Writings. 
From  the  foregoing  Obfervations  we.  alfo  Icaqi 
that  the  univerfal  Fire  or  iEther  in  the  porei. 
of  Bodies,  when  in  its  natural  ftate,  and  before 
k  is  difturbed  by  our  Experiments,  is  invifible^ 

In  this  quiefcent  and  latent  ftate,  the  An4 

cients  termed  it  the  Subjlance  of  LigAt,  and 
Bifliop  Berkeley  himfelf    adopted    the    fame 
Term  *.   Bodies  are  fo  varioufly  tempered  that 
"the  univerfal  Fire*  in  their  pores  is  very  diiFe-' 
rently  modified  :  Many  appear  luminous,  when' 
rubb'd  in  the  open  Air,  and  others  will  not  emit- 
Light  but  in  vacuo,  of  which  Mr.  Haukejbee 
gives  us  a  variety  of  inftanees  ;  he  (hews  that 
moft  Bodies  exhibited  a  Light  when  Attrition- 
was  given  to  them  in  vacuo,  flint  and  fteel. 
againfl  each  other  excepted ;  even  a  mutual  At* ;. 
tritionof  two  pieces  ofcoarfe  woollen  Cloth  pro-*., 
duced  the  fame  Effedt.  See  Mr.  Hnukejbee^  Ex^. 
periments,  p.  35.  —  Many  hard  Bodies,  fuch  as 
Amber,  Glafs,  Gf^.  are  remarkable  for  exhibit-, 
ing  Light  in  the  open  Air  when  rubb'd  in  tho^ 
dark,  but  none  fo  much  as  the  Diamond*  *  A 

*  Diamond  on  an  eafy,  flight  Prison  in  the. 

*  dark  with  any  foft  animal  fubftance,  as  the* 
^  finger,  woollen,  filk,  or  the  like,  appears  lu-*. 

^  Sifis.  169, 

.     ^minou* 


» 


*  minous  in  Its  whole  Body  :  Nay,  if  you  fcecp 

*  rubbing  for  Ibme  time>  and  then  expofa  it  to 

*  the  Eye*  it  will  remain  fo  for  fome  time. ' 

Sec  Chambers  Encyclapuedia  under  the  Word 
Diamond. 

334.  But  if,  exclufive  of  our  phyfico-mecha* 
nical  Experiments,  we  do  but  cart  our  Eycsr 
around  and  refled:  on  the  Objefts  that  prefent 
themfelves  to  us,  we  may  foon  be  furniOVd  with 
a  variety  of  others  from  Nature  itielf ;  foch^ 
Obfervations,  or  ExperimentSj.  if  I  may  call 
them  fo,  as  are^ruly  jCf/^j^itV^A  as  they  are  term'd^ 
the  Effed:  of  which,  1,  e.  the  Light  exhibited^ 
I  is  apparently  dcriv'd  from  the  fame  Source,  m 
"  that  which  we  behold  at  the  eleftrical  Appa- 
ratus, namely,  the  pure  Fire  contaiii'd  in  the 

pores  of  grofs  Bodies* 1  (hall  inftance  in  a 

lew  of  both  kinds  which  illufh  ate  the  Do<Strme 
of  an  univerfal  Fire. — If,  far  inftance,  a  round 
fmooth  ftick  of  Wood  be  well  dried  in  anOven^ 
and  then  rubb'd  with  the  hand,  a  fladiing" 
Light  appears  to  follow  the  hand,  if  the  Room 

be  darkened*, Rub  but  the  hairs  of  a  Cat 

or  a  Horfe  and  prefently  Fire  or  its  Oijfspring 

appears. Shake  but  the  Quickfilver  in  a 

Barometer  or  rub  the  upper  end  of  the  Tube 
brilkly  between  the  thumb  and  finger,  and  a 
fla{hing  Light  appears  in  the  vacuum, —  Bodies^ 
in  a  perifhing  ftat£,   particularly  thofe  which 
make  the  fwitteft  traalition  from  a  found  to  a 


I 


*  jixpciimcat  with  die  Mop  [lick,  Ssffion^  aog, 

putrid 


'V'.' 


.ll\  * 


.  if.-'.V 


n  ^  n  ^  ^>  n  n  X  ^  n  xjscfe 

ific       jn&       (tp       ti^      ^Sb       ^fit       3Bp       tfs       *£b       ^Bs        36&        o9h        cfit 

*«%  J*\  ^^'S  ^'*»:  -^  #**%  *W%  *™ll.  ^^  *WV  j^*l|  J™»  rf^ 

TSJp  5e  ^EE         ^Ul  €C&  flflf         yQp         ^UP         luf         *C&  '£f         Ifip  Clf 

^W^  #^3%  ./^  Jf^  >«%  ^S*  i**?!!.  ^Wv  /^  #*%         .  yV  It***  *W\ 

.The  Second    P  A  R  T- 

C  H  A  R     L 

lather  confidered  as  elementary  Fire, 
a^id  its  Nature  under  that  Denomi^ 
.  station  inveftigated. 

^*^  N  the  preceding  Part  I  have  conli- 
r  T  %  ^^^"'^  the  ekarical  Medium  chiefly 
^  -^  as  a  fubtilc  elaftic  Fluid,  and,  in  its 

%m^'  natural  State,  invifible  ;  yet  it  may 
be  render  d  an  Objeft  of  our  Sight 
by  means  of  the  eleftrical  Apparatus,  where  it 
appeJirB  under  the  form  of  real  Fire,  viz.  not 
Only  luminous,  but,  as  Dn  Franklin  hath  by 
judicious  and  well  chofen  Experiments  clearly 
fliewn,  endued  with  the  oioO:  diftinguifliing 
Criterion  of  Fire,  even  that  of  melting  the  hard- 
til  Metals  in  an  inftant.  I  £hall  therefore  here 
confider  it  under  that  Charatfter,  and  fhall  be- 
gin with  a  brief  Definition  of  it,  founded  on  its 
effential  Properties  as  demonftrated  by  tlie  fore-» 
going  Experiments* 

A  Definition  of  Fire. 

'l^  FIrft-  Fire  it  an  Element  in  tbeJiriBeJi 
Senfe  of  theWQvd^  and  confequentlj  a  permanent 
principle^  Z  z  Secondly. 
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Secondly-  ^bat  it  is  in  firm  of  an  etcciedin^ 
fine  jiir  or  Mthevy  and  isj  by  means  of  'EleStri^ 
city^  difcoverd  to  exiji  in  the  pores  of  all  grofs 
Bodies  with  which  we  are  converfant.  •  . 

Thirciiy.  True  Fire  fubjifts  withdiff  a  Pabu-- 
Jum,  and  confequeittly  yields  neither  fmoke^  Ajhes^ 
or  any  other  grofs  feculent  Matter. 

Fourthly.  "True  Fire  is  either  hot  or  cold^.^ 
ficcording  to  the  temperature  of  the  Body  in 
which  it  exijls. 

*  Here  I  expeft  to  meet  with  the  fame-Fatfi  which 
nioft  others  have  done,  who,  with  an  honcft  oppo-^ 
ficion  to  rooted  prejudices  have  dared  to  adtancc 
paradoxical  Truths. 

Amongft  die  various  methods  adopted  fey  flial- 
Jew  Minds  for  the  deciding  of  Controverfies,  there 
is  non^  more  frequently  made  ufe  of  by  them,  than 
what  is  commonly   tcrm'd  the   Horse-Laugh, 
This^  like  an  inipetuous  Torrent,  carries  all  befora 
it^  no  Remonftrance  of  Reafon,  no  ftrength  of  Ar-f 
guvnent  can  obtain  the  Icafi:  hearipg  in  the  tumuK 
tuoas  Uproar  j    nor  fhall  I  at  all  wonder  if  I  expe- 
rience fuch  Treatment  my  felf  from  the  unthinking 
and  prepc^fs*d  Multitude,    in  whole  injudicious 
and  iinfJiiloibpbical  Ears  ccld  Fire  may  found  as  the 
^ighc  ft  Abfvicdity,  a  contradiction  in  very  Terms^ 
^ut  the  approbation  of  fudi  incompetent  Judges  19 
TV-hat  I  am  not  fo  ambitious  of  as  to  oStr  an  obla^i 
tion,    coftly  as  Truth,  at  the  Altars  which  their 
Fancies  have  erected.  To  my  inquifidvcj  difceming, 
and  unbisfs'd  Readers  1  addrefs  my  Difquifitions 
on  this  intricate  SubjeS^   welt  knowing  tbat  they 
frill  examiTiQ  witli  Temper,  and  decree  wkb  Juftice. 


» 
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i^  The  Author  thought  a  pofidve  Definition 
"of  tfue  Fire  to  be  neceffary,  fincc  elementary 
Fire  is  a  Term  frequently  met  with,  but  yet 
not  always  undcdlood  even  by  thofe  who  ule  it, 
and  is  therefore  often  taken  in  a  vague  fenfe, 
and  io  ditfcrent  meanings  :  I  have  therefore 
CQufio'd  it  to  that  particular  and  reft  rained  fenle 
which,  only  it  properly  bears  ;  no  Fire  having 
^  right  to  the  epithet  pure,  but  that  which 
iabfirts  widiout  a  Pabulum  and  yitids  neither 
fmoke  nor  Alhes ;  nor  did  we  know  of  any  that 
had  the  leaft  pretenfion  to  luch  purity  belides 
the  iblar,  till  we  were  agreeably  furpriied  by 
the  difcovery  of  the  electrical  Fire. 

A  Definition  of  Heat* 
^    Heat  is  an  accident  a!  Property  or  ^ 


tm^    ^ 


By  qfFire^  generated  4t  pieafure  by  the  mutmt 
Attrition  of  the  Particles  of  the  Fire  :  Or  in 
other  WQrdSf  wbm  Heat  is  produced  hy  the  At- 
tritimi  of  two  Bodies t  theJirtB  and  proper  Cnufe 
offuch  H^at  is  ibe  mutual  Attrition  of  the  Par^ 
Hcks  of  the  Fire  contain"  d  in  thofe  Bodies. 

Illuftratioa. 
i  5,  Hence  Heat  is  generated,  increafcd,  and 
continued  in  proportion  to  the  violence  and 
continuance  of  the  mutual  Attrition  of  the 
particles  of  the  Fire  ;  and  we  fliall  have  futfi- 
oent  reafon  to  believe  (when  we  come  to  Ihew 
IJbe  mctliod  by  which  the  grcateft  Heat  waa 
produced  that  was  ever  known* )  that  if  it  were 


»i« 


*  That  produced  by  VilktSe^^  Mirrour, 


poffiblg 


(  1/4  )  Part  II. 

poffible  to  diveft  any  two  Bodies  6{  the  Fire 
contain  d  in  their  pores  or  interili ces^- '  no  Heat 
at  all  would  be  produced  by  ^cI^tiGionJ  i3^ 
ever  fo.violently,  and  ever  folongcontinufedj"  •. 
6.  Hence  alfo,  tho'  the  vulgar  Expreffibfti 
Hot  as  Fire,  implies  that  heat  is  the  veryiefr 
fence  of  it,  yet,  if  we  do  but  look  back  and 
refled:  on  the  effects  of  the  foregoing.  Experi^ 
ments,  we  fhall  behold  a  cloud  of  Witneflfe^ 
all  of  them  ready  to  teftify,  that  heat  is  not  a^ 
-  eflential  property  of  Fire,  for  Fire  is  not  always 
hot,  even  when  capable  of  melting  metals,  if  ef- 
fefted  by  Eledricity.^ — -^Dr.  Franklin  melted 
brafs  Pins  and  flecl  Needles,  Gold  and  GlaifeV 
'  And  tho' '  fays  he  '  I  have  taken  up  the  pieces 

*  of'Glafs  between  my  fingers  inimediately.af- 
f  ter  this  melting,  I  never  could  perceive  th^ 
\  leaft  warmth  in  them/  Viv.  Franklins  i^ct- 
ters,  p.  66.  ^^ 

7.  Again,  tho*  Water  is  naturally  cold,  Wt 
we  find  the  pores  of  nothing  more  plentif^ly 
ftoired  with  Fire  than  thofe  of  Water,  hdr  ii 
there  any  one  thing  befides  metals,  from  wfiicli' 
pure  Fire  can  be  fo  plentifully  obtained  :  Since 
then,  it  always  fabfifts  in  Water  while  in  %  fluid 
form,  who  can  doubt  the  truth;  of  the  AflertitJilt 
of  that  great  Experimentalift  Dr.  BoerJbaifV^ 
viz.  ^  that  an  incredible  quantity  of  Fire  is  c<»in 

*  tain'd  in  the  coldeft-maiTes  of  Ice,  and  may 

*  be  inftantly  produced  from  them  with  a  greafc 
Ideal  of  violence*?'  .   .. 

*   Boerhaafve'%  Elements  of  Chymiflry,  p.  8r^' 
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*.  ,$4  Tiic  ingenious  American  ib  frequently 
tnentioned  made  more  Experiments  with  this 
i^btile  Medium,  and  difcover'd  more  of  its  pip-» 
pities  as  Fire,  than  ever  was  known  to  be  done 

pefore  by  any  one  in  Europe, -*He  informs 

13s  that  he  had  five  large  glafs  Jarrs,  which  held 
eight  or  nine  gallons  a  piece^each  of  which  re-» 
quired  a^thoufand  turns  of  a  Globe  nine  Inches 
in  diameter  to  charge  it ;  but,  faith  he,  *  I  can 
5  charge  and  diicharge  them  all  together,  as  one. 
*.  With  the  Fire  obtained  by  this  method,  I  have 
? melted  brafsPins,  and  fteel  Needles,  inverted 
f  the  Poles  of  the  magnetic  Needle,  given  1 
i  magnetifm  and  polarity  to  Needles  that  had 
*t  none  before,  and  inverted  the  Poles  at  plea- 

*  iiire*^  fired  dry  Gunpowder,  G?r.  Two^of 
* .  thefe  Jarrs,  when  charged,  are  fufficient  for 

*  thefe  purpofes. Sometimes  the  Needles 

'  ;tvat:ei finely  blued  like  a  Watch-fpring ;  at  other 

^f?  times  melted- '  He  informs  his  Friend  Mr. 
ColUnfon^  that  he  had  fent  him  fome,  with  their 
}ieads  and  points  melted  off  by  his  mimic 
I^htning ;  and  a  Pin,  with  its  point  melted 
ofl^.  ^d  iome  part  of  its  head  and  neck  ruo: 
jSometimes  the  furface  on  the  body  of  the  Nee- 
xUe^is  alfo  run,  and  appears  blifter  d.  *I  fend  yoa 
f .  faith  he,  two  fpecimens  of  Tin-foil  melted  by 
,*,  the  force  of  twojarrs  only.  There  are  no  bounds, 

*  .(  but  what  expence  and  labour  give, )  to  the 

^'  ^  Who  then  can  reafbnably  doubt  whether.thp^ 
magnetic  Virtue  and  theeleftric  Virtue  be  from  the' 
dkine  Caufej  or  not,  L  e.  the  univerfal  iEther  or  Fire  i 

.  _  *  force,  ^ 
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^  force,  Man  ra^y  ralffe  and  ufc  in  fhecltdtrtcal 
f  way,  for  Jarr  may  be  added  to  Jarr  in  infini* 
«  turn,  and  all  united  and  difelw^d  togcthisr, 
^  the  force  and  efFed  proportioned  to  their  num^ 
^  ber  and  fize  j  the  greateft  known  cffeds  of 
f  common  Lightning,  may,  I  think,  without 
much  difficulty,  be  exceeded  in  this  waj^ 
which  may  feem  to  many,  a  little  too  extnir* 
f  vagant  to  be  credited  -f  / 
.  9.  At  p.  64.  of  his  Letters,  he  informs  us^ 
that  *  Reading  the  ingenious  Dr.  Miler.  Ac* 
«  count  of  the  Thunder  ^ovm  .2t  Stretimrtf 
f  concerning  the  effed:  of  thei  Lightning,  in 
* :  ftripping  off  all  the  paint  that  had  covered  a 
^  gilt  moulding  of  a  pannel  of  wainlcot  with*- 
>0ut  hurting  the  reft  of  the  paint;  i  had  a 

*  mind,  *  faith  he,  *  to  lay  a  coat  of  paint  o?er 
^  the  iilletting  of  gold  on  the  cover  of  a  Book^ 
<.  and  try  the  effe<ft  of  a  ftrong  eleftrical  flafh 
.•  fent  thro*  that  gold  from  a  charg'd  fhcet  of 
^  glafs*  But  having  no  paint  at  hand,  I  pafteil 
:«  a  narrow  ftrip  of  Paper  over  it ;  and  when  drjr 

*  fent  the  flafh  through  the  gilding ;  by  which 

*  the  Paper  was  torn  off  from  end  to  end^  vo^ 
^  fuch  force,  that  it  was  broke  in  fevcral  places; 
f  and  in  others  brought  away  part  of  the  gnmi 

*  of  the  Turkey-leather  in  which  it  was  bdimd*) 

^  and  convinced  me,  that  had  it  been  painted^ 

;^  the  p^t  would  have  been  ftript  off  ia  ^fe 

^  fame  nianner  with  that  on  the  wainfgot  at 

]\  Stretham.*   ., . ,  .  - 

'.  ♦See  Dr.  )Frdnkii3^^  Laters  gti  Ek&tia!^  -nram 
p.c9i.  t0  94,  lo* 
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tId.'  >  Lightning  melts  metals,  and  I  hitJted 
in  my  Paper  on  that  lbbje6t,  that  I  fufpeded 
it  to  be  a  cold  fufion  ;  I  do  not  meao  a  fufion 
by  ibrce  of  Cold,  bat  a  fulian  witliout  He^. 
fVe  have  nlfo  melted  Gold>  Silver,  and  Cqp- 
per,  in  linall  quantities,  by  the  eledlrical  flafh. 
The  manner  is  this  :  Take  Leaf- gold.  Leaf-* 
filver^  or  Leaf- gilt- copper,  commonly  called 
Leaf-brafs;  or  Duic/j-gold  ;  cut  off  from  the 
Leaf,  long  narrow  ftrips  the  breadth  of  a 
.ftraw  :  Place  one  of  thele  ft  rips  between  two 
ilrips  of  ftnooth  glafs  that  arc  about  the  widrii 
of  your  finger:  If  one  ftrip  of  Gold,  the 
length  of  the  Leaf,  be  not  long  enough  for 
the  Glafs,  add  another  to  the  end  of  it,  fb 
that  you  may  have  a  little  part  hanging  out 
loolc,  at  each  end  of  the  Glals*  Bind  the 
pieces  of  Glafs  together  from  end  to  end  with 
itrong  lilJc  Thread  ;  then  place  it  fo  as  to  be 
part  of  an  eledrical  Circle  (the  ends  of  Gold 
hanging  out,  being  of  iifc  to  join  with  tlie 
other  parts  of  the  Circle)  and  fend  the  flafii 
thro'  it,  from  a  large  eledlrified  Jarr  or  flieet 
of  Glafs,  Then  if  your  ftrips  of  Glafs  remain 
whole,  you  will  fee  that  the  Gold  is  miifing 
in  feveral  places,  and  inftcad  of  it,  a  metallic 
ilain  on  both  the  GlaiTes ;  the  ftains  on  tlie 
upper  and  under  Glafs  exactly  fimilar  in  the 
ininuteil  llroke,  as  may  be  leen  by  holding 
them  to  the  light  j  die  metal  appeared  to 
have  been  not  only  mckcd,  btit  even  vitrified, 
or  othierwile  lb  driven  into  the  pores^f  the 
A  a  /  Glais 
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Glafc,  OS  to  He  protefted  by  it  from  the  aftion 
of  the  flrongefl  AQU€efGriis  and  Aqu^  Regm^ 
1  fend  you  inclofed  tv^^^o  little  pieces  of  G£i§^ 
.  *  wkh  thefe  metallic  ftams  upon  them,  whldi 
-*  cannot  be  rfemoyed  without  taking  part  of  the 

*  GkiS  With  th^m.  Sometimes  the  Glsfs  breaiu 
'*  to  pieces  ;  Dricc  the  upper  Gkfs  broke  into  a 

*  thcufand  pieces*    looking  like  coarle  Salt* 

*  Thefe  pieces  I  fend  you  w^re  ftaiii'd  with 
^*  D/^/r^- gold.  True  Gold  makes  a  darker  flaia, 
» '  fomewiiat  reddiih  ;  Silver,  a  greemfh  ftain, 
^ '  We  once  took  t\ro  pieces  of  tliick  Looking-^ 

*  glafs,  as  broad  as  a  Gunters  Scale,  and  6  Inchls 
",*  long  ;  and  placing  Leaf- gold  between  them, 
•*  put  them  betwixt  two  fmoothly  planed  pieces 

*  of  Wood,  and  fix'd  them  tight  in  a  Boofc- 

*  binder's  fmall  Prefs;  yet  tteugh  they  were  fo 

*  clofely  conftn'd,  tlie  force  of  the  eleflTical 

*  fliock  fliivcr^d  the  Glafs  into  many  pieces. 

*  The  Gold  was  melted  and  ftain'd  into  the 

*  Glafs  a&  ufuaL   The  circumfiaaces  of  the 

*  breaking  of  the  Glafs  difier  much  in  making 

*  tlie  Experiment,  and  fometimes  it  does  not 
ill*  break  at  all :  But  this  is  conftant,  that  tbe 

*  ftains  in  the  upper  and  under  pieces  are  exaft 

*  counterparts  of  each  other.  And  tho*  I  havt 
«  taken  up  the  pieces  of  Glafs  between  my  finf- 
*^  gers  immediately  aftef  this  melting,  I  ne\'er 

;*  could  perceive  the  leaft  warmth  in  them/ 
♦How  vaftly  different  this  from  our  former  corr- 
ceptions  of  Fire ! 

1 1,  And  now  is  it  not  furpriting,  that  after 

fuch 


i 
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Lch  powerful  effefts  of  the  eledrlcil  fluid  have 
Ipctn  exhibited,  any  candid  and  iinpfejudiced 
inquirer  after  Truth  flioiild  flill  doubt,  whe- 
ther it  be  Fire  or  not  ?  but  ftrange  as  it  may-  > 
sem,  there  are  ftill  thofe  who  not  only  barely 
Jeny  it^  but  take  no  fmaJl  pains  to  prove  the 
Contrary  :  Among  which ^  Meilrs.  floadly  and 
"^iljbn  defervedly  merit  the  firft  place,  fmce  they 
iffirm  it  to  be  as  improper  to  call  this  Fluid  by 
the  name  of  Fire,  as  it  would  be  to  call  Air  by 
the  name  of  Sound  I  which  they  attempt  to 
prove  thus, 

12.  *  When  Sound  h  producedj  the  parti- 

*  cles  of  the  Air  are  put  into  fo  regular  a  mo- 

*  tion>  as  to  convey  fuch  fenfations  by  means 
'  of  the  Ear,   as  raife  the  Idea  of  Sound.  Bnt 

*  Air  is  not  therefore  Sound*  In  the  fame  man- 

*  ner,  when  a  Body  has  all  its  component  par- 

*  tides  thrown  into  fitch  agitations  in  the  Air, 

*  by  the  force  and  adtion  of  this  fluid  within  it 

*  and  without  it^  that  it  grow&  hot  and  fliines, 

*  and  glows  and  confiimcs  away  in  fmoak  and 

*  flame,  we  fay  the  Bbdy  is  on  Fire,  or  burns ; 

*  but  this  Fluid  IS  not  therefore  Fire :  Nor  can 

*  it  without  confounding  our  Ideas,  have  that 

*  name  given  to  it  i  nor  indeed  can  Fire  be 

*  called  a  Prmipie  or  Element  in  the  Chemift*s 

*  fenfe  of  the  word,  any  more  than  Sound  can,' 
See  Obfervations  on  a  Series  of  eleflrical 


Experiments  by  Dr.  JiQadly  and  Mr,  Wilfin 
p*  69.  70. 

J 3.  The  forementioned  Mr,  "Jones  in  \m 
A  a  2  Ellay 
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*  now  to  afiinn^  that  thde  two  flaids  are  one 

*  and  the  fame  fluid  i  as  it  is  mach  more  Phi- 
^  loibpiiical  to  do  (o^  than  to  fuppofe  two  liich 

*  fluids,  each  of  them  equally  capable  of  pro- 
^  diicing  thdc  eficSs,  and  et|utlif  prefent  every 

*  where  j  which  would  be  multiplyiiig^  Cauies; 

*  where  there  is  no  manner  of  occifion. ' 

25.  Were  wc  not  too  thoroughly  coavtnced 
of  the  enikying  power  of  Prgudice,  e%'etl  fome- 
timcs  upon  Miiils  of  a  very  ingenious  e 
- '--t  ftaDda^oilbcdattheibr  T  ■'  :  ■.  ..^  .^e 

11  Meflrs,  Haoilfy  and  ^;1.^  lo,  after 

penifing  the  former  part  of  their  ElTay,  and 
finding  htjw  "  '  ey  had  prO¥ed  the  ekiSlri- 
cal  fluid  10  be  ...^  very  identical  /Ether  of  Sit 
Uaac  Naicton^  could  imagiue^  that  they  IhoQld 
in  the  very  iamc  Treatife  labour  to  perfuadc 
Ae  World  that  this  jEtfacr  was  not  Fire,  not- 
withftanding  it  manifeftly  appeared  to  be  pof- 
fe&'d  of  all  the  force  and  e\'crv  clTenmi  pro** 
perty  belonging  lo  true  Fire  t 

26.  I  am  really  ftirry  £0  And  that  even  the 
Evidence  of  our  Scnfes  is  not  alwap  convincing; 
and  am  loth  to  Impute  to  any  PenbUt  in  this 
enlightened  age,  a  Conduct  fo  Uliberal  and  ab^ 
furd  as  that  which  Mr,  Jmifs  pleaiandy  rehteS 

*  of  a  certain  bigotted  Phdolbpher  at  Fkrmce^ 
«  whole  Prtjudi^  had  taken  lb  deep  root,  lliat 

*  he  could  never  be  perfuaded  to  look  thro'  one 
'  '-*  Galileos  Tele*^  -^^"    ^^^^  be  fliould  fet 


cth 
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m 


the  ^ 


X  mi^^ht  drftiirb 


*  him  in  his  Belief  of  AH^ti/s  Phil 
Mr*  7^«f'  TrKtife  p.  191.  Cl^Ar 
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SECTION, 


27. 


Account  of  Fire  continued  ;  Pain  /^J!^-* 
_  ci^/^  dejctnbed. 

JS^tjMONG   all  the  Enquiries  I  have 
A  ^  been  able  to  make  into  the  Works 
^^^^  of  others,    who  have   left  us  theit 
thoughts  concerning  the  nature  and 
[iijualities  of  Fire,  I  could  find  fcarce  any  thing 
that  appeared  fatisfaftory,  when  corapar'd  with 
[the  Fire  we  have  dJfcovcf  d  by  means  of  thd 
jlaft  Tube  and  Sphere,  befides  what  Biihofi 
lerkeky  has  given  us,  who  had  adopted  and 
iprov'd  the  opinions  of  fome  of  the  Ancients 
boncerning  that  difficult  Subjeft.    Almoft  all 
thcr  modem  Writers  on  Fire  Were  for  the 
10ft  part  dark  and  obfcure,   and  many  timefe 
^nconliftent  with  thetnftlves. 

28.  As  I  had  not  the  Opportunity  of  per- 
iifing  a  great  nuriiber  of  Authors,  my  commori 
method  when  I  wanted  to  be  informed  con- 
cerning the  popular  opinion  Was  to  confult  my 
Oarcle,  viz.  that  brief  expositor  Mr.  Chmnher^^ 
who  appears  to  have  taken  great  pains  in  coU 
lefting  the  Opinions  of  others,  I  hope  to  be 
excufed  for  this,  fifice,  in  that  milcellaneous 
Authof,  I  could  for  the  moft  part  be  well  furnifb-*- 
cd,  and  generally  from  fome  of  tho  beft  Autho* 
ritifi^i  B  b  2^* 


^^^ 


( my 


Part  II 


%g.  Tl^at  brief  Co  tator  inform^  jis* 

If  That  the  mofl  univw.... ..  id  leDublc  Charac- 

If  ter*^  Pir4,  aftd  thatisrhich  beft.uafiV^es4t  and 
[f  diftinguiflies  it  tVom  every  other  thing  is  its 
heating. ''     "  Fire  therefcre  may  he  dcfin'd  to, 
'*  be  whatever  warms  or  b^;i£3  Bodies/  .. 

He  tlien  proceeds  to  give  a  more  brief  Di 
'finition  of  Fire  and  Heat,  both  of  which  are 
IjCoirtpfeherKijed  in  his  m%t  four  Lines. 

30.  '  fivM  i$  fojnething  Ayhofc  prefence  we 
Rf  beft  perceive  by  the  dilatation  of  the  Air  or 
f/  Spirit  i[^  th€  Thqniioinaer.-f--— i^fVivmay  be 
f  defined  to  be  that,  whole  .prcfcBcc  we  per- 
f  ce;ive  by  the  expanfipp  of  ti>e  Air  or  Spirit  in 
>  the  Thecmometer/  So  tha^t  the  candid  Re^^ 
^r  13  to  remamber,  tliat  aijcording  to  ihe  com- 
mon and  receiv'd  opinion,  heat  and  fire  wer^ 
identically  tlie  fame,  the  f^me  definition  being 
jpommon  to  both*  This  tiierefore,  to.  prevent 
jMjy  fufurje  difpute  will>  1  h^pe,  becarefuUy  at- 
jendt^d  to  J  fince  denying  the  h6t,  ^an  now  he 
of  no  lignificatioii.^ — — TJ^e  fame  Author  in^ 
forms  usv  that^ 

31.'  'Tis  ^  difpute  qi>  lome  ilanding  among 

*  Philofophers,  whotlier  fire  be  any  fpecific 
f  t  fiibilance  originally*  diilin^S  from  all  othen  or 
5  whethgr^  it  be  d^^  j:Balter  of  other  Bodies  only 
f ;  under  certain  peculiar  modifications,  i,  €• 
^  whether  Fir^  be  iiich  by  its  oiva  nature  ot 

*  by  naotifln/ — ^The  €XcpllQnt  B^o^h^ave^ 
he  tells  m*  hai  done  wonders  iii  lijs,?x:pl^^p. 
4hn  of  Fifft 


.1]    T^'f 


32.  Btrt  howevieri  f -(hall'  notfonfrne  myfelf 
to  'Mr,  C&amSer/  Acconrtt,  btrt  flraft  mentioit 
two  of  the  gfeafeft  Aath6rFi  tliBftveV  adoi*ne'4 

thefi 

*  % 

...;,..ii 


or 


the  Ejtgiifh  Nation, 

gmng   tfteir  Oprnion    an 

nlmcly,  the'  rtioft  renowiVd'Lc 

Sir  lizzc  N^L^^fm^ 

'*'*33-.  Mr'  S'  'ires>  2d, 

Hdft.  p;  26.  '      'le 

following,  q'l.-  il 

Works  pf  Lord 
is  as  folfows : 

34,  *Hthis  method  of  e^ciuiion  aqd  rejec* 

*  .tion  Were  pur lued  to  ]'t-  due  feng^th,  we  {houli 
^  'pif^haps  find  m  Cx  ,  infiiUible  marlcj  ot 

*  Ch  LT  Ytc  of  Pire  in  tlie  geriemT,  but  that 


prove 
the  c.*fe^  then  fuch  a  rnotionwiU  he  theiomi 
of  cifHrtde  of  Fife,  which  b4:ing '^^ 
Fire  alft  prefent,  and  when 

Fire  aHo^ahfenti  Whence  to  produce 
r  -Lite  this  rAotidrf  in  B*l  " 

inetjiing.* 

*"Sir  Ifaac  Newfon  afks^  li^/^r."- 

*  -t^jitt^/^  i^iy  he  fays,  f j  /?  7\\i  bot  ^ 

'Tis  tnie^  thefe  opinions  ^, 
Men  appear  to  be  but  conjedtures/^ut  itieeiwi 
fhey  were  the  bell  they  had  to  c  Piv  r,  % 

1^6,  In  the  cultivatloft'  of  natural  Philofophy^; 
B  b  z  almoft 


ICll     JLO-ji 
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^if\qft  every  branch  of  it  befides.  that ^of  Eire, 
jias  by  means  of  Experience  and  tncjuftrjr  bec^ 
more  or  leis  iniproved.  This  is  fo  obvjous  a&tQ 
be  allpw'd,  I  prefumq,  by  all.  But  th^t  .untraft-? 
able  Being,  Fire^  (if  I  niay  be  allow^d'the  Ejct 
pr^ffion)  nas  baffled  almoft  every,  attempt  thaf 
nath  hitherto  been  made  to  clear  it  up.^:^/.:  . 

37.  What  can  be  the  reafqn  that  fucH  un^ 
furniountable  difficulties  appear  in  almQ^t  every 
mr^  of  whqt  we  feem  tp,  be  n^oft  intimately 
^cquaint^  vrithx  ^d  wh^t  we  number  ampog 
icyen  the  comindn  lieceflaries  of '  tife  ?  The?? 
being  ic^rce  any  one  thing,  in  nature  ahput 
which  Mapkind  feae  been  fo  much  divide^l ; 
i— 1-  IVlany  of  tl^c  Ancients'  finding  it  to.  be 
jnc;^  ppwerfiil  in  its  natyr4  and  iiniyerfally  ex* 
tenfive' in  its  effedl;s,  .wQr|lujpped  it  aV  the  fu-r 
jpremp  ReityV  and  yet:  the  very  e^dftence  pf  iti 
as  a  peiima»eiit  Principle,  is .  denied  by  many 
^•pderhg. 

/j  8.  Xn  order  to  go  to  the  bottom,  fo  as  to  ret 
concfile  iiidh differences,  andpoint  out  their  qaqie, 
Jt  items  neceflary  to  Haye  ^  mpch  recburfe  tQ 
Ankip^,  as  ifp  encjuire  and.'ilri<aiy  exairiine  into 
what  has  ever  been  the  occafign  pjf  the  greateft 
difficulties. in  the  cu^y^tipn  of  pthe'r^f^^^ 
and  then  w?  fhall  foon  find  that  they  proceeded 
from  miftakes  and  errors  i\}.  the  Firfipnry:jples^ 
which  aftefwards,  on  niiatur?  ponfidartiiiaii,  ap- 
peared to  be  diametric^ly  oppoiite  to  Truth. 
TThat  we  are  too  much  ihclin'd  to  judgi  of  Ob-^ 
Je6^  fropi  the  appearances  of  Senfe,  rather  jtha'n 


(  1^9  ) 

Ae'dcdafltions  of  Reafon,  dire  once  reeeiy'4 
Piokmaic  Aftronomy  may  litffice  to  ikzw,  _ 
f,  „g9..  The  Earth,  according  to  that  Syftemf 
*tjsweU  known,  wus  placed  in  thp  center  of  it, 
^vith  all  the  heavenly  Bodies  revolving  about  it 
ia  24  Hoiirs^  alfho'  the  greatefl,  end  that  could 
be  propofed  to  btrfcrved  by  it,  was  only  to  caiii^ 
Day  and  Night  upon  the  Earth  :  That  ini- 
nienfe  Body  the  Suu,  by  being  at  fo  great  a 
diAance,  inuft>  to  accomplifh  his  Circoit  iaa^ 
l^ours,  rr^ore  at  |lie  rate  of  1 767 1^  Miles  every 
Minute^  and  the  fixed  S tars  an  indefinite  ^iBl^ 
ber  of  times  Iwiften  ^^  , .      - 1  \ 

I  40,  But  fuch  an  amassing  whirl  of  every  ooii 
pf  the  heavenly  Bodies  without  exception  waa 
iiQt  the  greateil  difficulty  pf  all  :  The  Planets 
wiiich  in  general  were  found  to  perform  ano^ 
ther  motion  round  the  Heavens  the  contrary 
way,  in  a  particular  number  of  days,  inflead 
pf  moving  regularly  forward  in  their  fevera^ 
Orbits  as  was  expe£ted>  each  one  at  a  certain 
time,  firft  flackea*d  its  pace  by  degrees,  till  if 
quite  ftopp'di  then  ran  back,  then  flopped  again > 
and  after  that  went  forward *^ Thofe  Sta- 
tions and  Retrpgradation^  of  the  Planets^  wer«^ 
ilich  Paradoxus  as  to  be  no  ways  accounted  fpr^ 
pr  rolved,  in  a  nattiral  way  :  Fqt  which  reafon 
Epicycles  were  invented  to  folve  the  feveral 
rnaenomcna,^ — Had  thofe  Aftronomers  con- 
jpklpr'd  the  frugality  of  Nature,  the  concifenefs, 
aj>d  fimplicity  obferved  in  aU  her  Operations, 
^t  alone  would  have  been  fufficient  to  prQv# 
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Ad^ilWtirdiff  oTthePIan,  aifid  t3i^  the  whtjfe^ 
wasabfdhitfeljrfalfe..  ^  ^  .  ,  .  ,  V  ■: 
•  ■  4 1 . .  But  aft6fward?>  -whf nr  Gapernicm  revived 
ifcte^linttent '  Syftcm  of  Pythagorat,  who  ''*hi3 
filiated  the  Sim  iii  the  Center  mftead  of  the 
Eiihfi/  ail  iho^-difRciilties  vaiiifh'd  at  chce, 
kfld^'ift-eify  irotaticm^^^  of  the  Earth  on  ftsr  Axfe 
ri!r'i4  Hours,  Was^  fortmi  fufEcient  to  atifvret  ati 
fediincrtdiMe'celefity-of  the  ^\ip,'&c:  ml^ 

'^ijia.'  Had ''there"  tiot  hciiri  .fbmethirt^  of  tjri^ 
Kmii'  i.  e.  capital  Miftdies'ifi.i^ 
pies,  and  from,  thence  erroncoas.^iicltitfibif^ 
drarvfe  a^d  taketi'^fer  gmnted  .tt^e  -mejr  hjjd 
JbeenfuffideMlycsratoin*^^  it.WiyaM hate  bedl 
Jierf  to  impoffi  We  -to  *  meet  \*itfcr  fa  noa^jr  ain-^ 
Bigciities  in  aiw  StiSjedt  we  arc-fa  intiiiiatcljr 
icgjiaintcd  with,  as  we  afe  with- Fire/  '; 
.  'i|:3f/Tp  prove. whether  this  Be'thecafeior 
ix0f,  let  tts  examine  more  patticiilarly  iritq  jthi 
irijfdity  cf  thpfe  Prindples  which  hiive  htthert^ 
Itetfff  l^id  down  ahd  receiv*d,  with  regard  to  '^i 
nature  of  Fire ;  Ais,  fbrinftaiWre/3*3&^^^^^ 
ruf  Exigence,  as  apermimeni  Principles  ^  Wh^t 
WcJ  dall  by  that  name,  being  nothing  elfe  tfeail 
di£f  particles  of  grolS  Bodies  ;^6fefittfy;a 
lay-  an  inteftlne:  motion  of  thfe  p^s  tfl^oifi 
^toii^  Bodies y  and  bj^  that  meatts  vioiehtty  thtxfrt^ 
bflfit  the  furface  and  convefted"fnfo'fl&t: " ' 
\  4^.  Bat  nothing  it  feems  cou^K  appear  niuch 
more  abfurd  and'  ridiculous  to  fttifeijbr  JBoer^ 
bacme  dian  to  foppofe  that  the  pafticles'of  grcffs 

iaert 


\ 
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Inert  m^tfit^w^v^  icaf>afeje  <rfnbf^g;  .roetatniir^ 
phofcd  (wh^nwCT.we  pUafi^  j.  iiitQ  fo  a(aiTO  a 
fubftance  as  th^t  SpfFir^-  Tbijip  evident  front 
P\  «3+.  of.  fei^  plofljenis  of  Chy^itiftry  j  where 
he  rc?Lfo0g  thu« :       .  .•  '  ■     • 

45,  ^  Tho  this  el^mwtary  Fire  induces^^ 

•  infinite  nuiub^  of  cha«ge$  ujpao  all  other.  Bw 

•  dies^  yet  it.  n^vpr  hus  eppe^f'd  by  ^y  Experi.* 

•  ments>  thai  arty  of  theiTft^iaYiQ«vQrbe€;n.obiirf 

•  vtftod  by  it  lutp  true  demeniwy  Fire, .  And 
'  h?we,  it  is  Qot  oQafirmed  by  aity  Obfervationiv 
'  tjKit  Fir^  is  able  to  multiply  itfelii  by  cbaiig-^ 

•  ing  itsowa  Pabuliim^  or  aoy  Bodies  into  tnm 
\  Fire,  by  s^flwniisiting  them  to  its  own  :Na^ 
^  .tore ;  ceBt^Iy^  the  more  carefully  we.  050-% 
\  fid^r  al}  die;£^e(Q;s.of^^«^i^e,  ^A^^ 

•  cpnclufive  thofe  arguments  appear,  whidi 
^ are  -brought;  td  prove  fiicha  power  ia  Fire, 

•  or  fuch  aa:  ^itade:  ia  flther  Bodies  to  thi» 
\  traorfoiimfttiofc  :  Henc^  therefore  it  evident- 

•  ly  fcWows,  chit  if  Fii^iitfelf  jCftonot  from  any 
1  o|J>er.  nvitt^f^nfef fttQ.  Fire,,  it.cannot.  poflibiy 

•  be  gc^efaf^lib^ftPydthieiljmatter..  Fcr-urhat: 
^  caufe  pan  by  OTy;i^^^QjtC.  pr^ctece  Fire  from  a 
^  Body  that  is  not  fm^  if  thi^  dapnbt  be  efeded 

•  by  Firq  itfelf?  In  the  whdb  coippafs  o£:Na* 
^  turc,  certaiidy  we  ^fc^er  njp|thingithat  with 

•  regard  to  fudix.*  power,  can atqr;ways  fee  com» 
«  pared  with  ift.  •:  rThis  ;fcems^  to ;be. tfte  gpawd 
f  Uftiy^rfal  ijuawft  frprowhich  every  thing:  elfe 
^ ,  recisSyes  its-  jijejiwi;  ajl  Aw^s-at  Icaft,  anj^^er* 
I  *l»M>^«areftt:ij»q9ibftr,(o£  iMid^i  ^  which ^i&it^.- 

"■■^-  ^    ^  ^felf 
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t  f^  never  begotten  de  ?iE3Wr  renewed  ;or  re- 
f  fufcitated,  but  is  only  rendered  diibcnuble^ 
*  where  it  did  not  appear  before/ 

46-  That  I  might  be  fure  not  to  mifrep-e-* 
fent  the  matter,  fo  as  to  wreft  the  true  mean- 
ing of  the  term  j  I  confulted  the  common  .Bx- 
pofitors,  fuch  as  Diilionariesj  in  which  I  founcf 
no  material  diiference  as  to  theif  feveral  defi- 
jiitions,  and  any  one  who  will  but  take  the 
trouble  of  examining  them,  will  find  the  lan- 
guage in  general  to  be  fimilar  to  the  following, 

47.  In  one* — ^Fi  he  is  tht  dffeSi  Qfa  rapid  in^ 
Urnal motion  ^f  the  particles  of  Bodies.  —  In 
another,  the  effeSt  of  a  violent  or  rapid  mofhn 
excited  in  Bodies,  —  In  a  third  a  *uioknf 
rapid  motion  Jlruggiing  among  the fmall  parts  0^ 
Bodies. 

,  48.  Another  capital  error  is  this.  Modem 
philofophers  had  rejeded  and  excluded  a  fub- 
tile  ^  the  rial  medium  out  of  their  fyftem. 
The  very  exiftence  of  fuch  an  unJverfal  j^dicr,* 
as  Sir  I/tiac  Nenvton  had  pointed  out,  was  je- 
llied; tho'  in  excluding  it,  they  deprived  them-^ 
felvcs  of  an  adtive  agent ;  otherwife,  this  itiigSif 
have  been  the  phyfical  canfe  of  fuch  a  violent 
rapid  motion,  as  they  affirmed  abfolutely  necef^ 
fary,  to  convert  grofs  Bodies  into  Fire,  Wliei*e-' 
a%  having  deprived  themfel? es  of  fuch  an  Aid, 
they  had  nothing  to  aiTign  for  the  caufe  of  thaf 
their  fuppofed  violent  and  rapid  motion^r :  ^ 

^,.*.^...r  ^^-^  minute  parts  of  Bodies^  and  teru^^ii^  i-j 
i  off  at  ihcfurfa€i%  la  that  tl>€y  fcerd 

under 
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tincler  a  neceility  of  coiifidering  motion  as  a  he^l 
P  Agent  or  Bcrng ;  whereby  it  becomes  both  the 
mover  and  the  ;mvedt  h  c.  both  Agent  and  Pa- 
tient*. 
'*'^' 4fj-  Befides,  Tire  and  Heat  trei^e  efteemed 
one  and  the  fame  thing ;   this  was  alfo  taken 
f6r  granted  without  any  proof,  confequently  it 
Jfnight  be  generated  and  deftroyed  at  pleafure; 
^ind  a  definition  of  Heat  could  vary  but  little 
^from  that  af  Fire-     The  following  was  the 
common  language : 

50.    *  H.^af,     very    much    confifts   in   the 

*  rapid  fty  of  motion  in  the  fnialler  parts  of  Bo- 

*  diesf,    ^nd  that  every  way;  or  in  the  parts 

*  being  rapidly  agitated  all  ways/    [iJ^/7^,  J 
As  this  definition  of  Heat  is  general  and  much 

1  the  fame  in  all  the  reft  of  thofe  brief  Explainers 
pfcf  Terms',  and  fo  much  like  that  of  Fire,  I  fball 

trouble  my  reader  with  no  more  of  them- 
-Thofe  definitions  by  way  of  diftindtlon, 
^are  faid  by  thofe  Expofitors  to  be  according  t6 
'  fhe  new  FhUoJhpby, 

^i.   Heaf^  Mr.  Ckanwers  fays^   is  a  par^ 

ficuiaridea  or  modijicamn  of  our  own  Mind,  and 

mt  any  thing  exijiing  in  that  form  in  4 he  Body 

*  that  4ccafons  it.     Heat  is  no  more  in  the  Fire 

that  hums  the  f  tiger ^  than  pain  is  in  the  needle 
that  pricks  it,  —  In  effeSi^  Heat  in  the  Body 
that  grt)es  itt  is  only  ntofiani  in  the  Mind^  only 
a  particular  idea^  or  difpofimn  of  the  SauL 

*  Sse  Stfpknfon  on  Motion,  Se6t,  155,  part  id; 
C  c  52, 
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5  a.  How  jratignal  fuch  a  <kfinitioii  of  H^af 
in ight  appear,  before  Fire  ^  a  real  Prirxciple 
was  difcovcr'd  to  exiil,  and  belc^e  it  was  laiowa 
that  Heat  was  a  tranfient  and  variable  quality 
of  that  Priocipk,  atid  oaly  <;xifted  in  prticular 
Circumfbnces :  How  rational>  I  tiy,  ^cli  a  de^ 
finition  of  Heat  might  appear  before  thefe  Dift 
coveri^s  were  made^  I  caiinut  determine^  but 
certain  I  am,  that  fince  ibch  Difcoviiry,  ^vcry 
part  of  the  definition  is  found  to  be  erron^oust 
—  For  the'  Heat  be  not  etTential  to  Fire,  yet, 
whenever  it  is  generated  ip:  any  Body*  how 
comes  it  to  pafs  that  it  i^  then^  only  a  Seplarion 
[•  in  the  Mind  of  the  Per  fan  that  is  burned  by  it  ? 
And  is  not  the  iecond  part  of  the  definition  as 
unintelligible,  wliere  he  atHi'Dris  tJiat  there  is  no 
more  Heat  exifting  in  the  Fire,  even  whei^  hot 
enough  to  burn  the  finger,  than  there  is  Pain 
in  the  needle  that  pricks  it  ?  Whether  thi$  be 
not  the  greatefl  ahfurdity^  and  contrary  to 
common  Senfe  and  all  Experience  I  may  leave 
to  the  determination  ofalmoll  everyone.  Again. 
Jiow  difficult  is  it  to  form  any  adequate  idea 
of  what  he  means,  when  he  fpeaks  of  that  dif- 
ferent fenfation  we  eacperlcnce  between  that  o^ 
t  burn  and  that  of  any  other  injury  ?  Why  the 
Pain  of  a  burn  in  particular,  Ihould  be  fo  wide^ 
ly  different  from  other  pains,  I  never  expcri^ 
cticed  myfelf,  nor  have  I  met  with  any  one  that 
coiild,  from  his  own  knowledge,  affirm  fiieh  % 
tiling, 

52*  Pain  tho'  it  may  be  diverfified  m  Itfelf^ 

and 
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attd  may  be  different  in  degree,  yet,  as  to  it5 
Elleiice  and  Caufcr  is  ftridlly  and  iiniverfally  the 
ftme;  that  is,  the  Nei-ves  and  other  Veflels  being 
^fo  bfbken  or  oeherwife  wounded  as  to  be  ren* 
der'd  inoipabk  of  performing  their  proper  Of^ 
lice ;  the  free  Circulation  is  thereby  prevented, 
^nd  Pain,  or  adiJngreeable  Senfation  imrrie-^ 
dlately  becomes  the  natural  and  neceffary  cori» 
fequence.  ' ' 

54,  If  this  be  Ib^  and  Pain  or  an  uneafy  Sen- 
sation be  felt  wherievef  any  parts  are  fo  wcninded 
as  to  be  render'd  incapable  of  performing  theif 
Office,  do  not  all  Burns  and  Scalds  caufe  Pain, 
and  for  the  fame  reafon  that  other  Injuries  do  ? 
Are  not  the  Veflels  by  being  fcordVd  and  con* 
tratfted,  render'd  as  incapable  of  peribrtning 
iheif  proper  fundion  as  if  they  had  been 
WDunded  with  a  Pin,  an  Edge-tool,  a  jftkk, 
the  Mh  of  a  Whip,  or  with  the  Teeth  of  an 
Animal  ?  But  to  proceed : 

5^/  How  vague,  umntclligible,  and  unmean* 
ing  are  his  Sentiments  delivered  in  the  latter 
part  of  that  definition,  when  he  informs  us,  that 
Heatf  in  the  Body  wbici>  groetit^  is  nothing  But 
motf0if  What  h  meant  by  Motion?  \\  hat  is 
it  that  is  mov  d,  and  by  what  means  ?.  Can  the 
definition  be  thought  iatisfaftory  fo  long  as  the 
meanJng^remains  thus  invoV d  in  obict^hty  ? 

56.  Otlier  reafons,  belides  thofe  already 
enumerated,  might  be  affign*d  for  the  caufe  of 
the  many  Ambiguities  relating  to  the  Nature  of 
fire  i  but  the  principal  one  is,  tliqt  before  the 
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late  gf jf  at  Difcc^Vierie^ 

was  rib  proper  foundation,  no  true  Bafis  tp 
found  it  upon :  TT-r^Beforq  a  more  fubtili?  e*- 
laftic  Medium  than  the  common  Air  was  Fpun4 
put,  aiid  that  the  fame  fubtilc  Medium  wa3  re4 
Fire,  all  that  could  poflibly  be  faid  of  it,  wa^ 
jiierely  ^bnjedural.  For  dtho'  divers  of  di^ 
^ncierfts,  ^Jid  fonje  of  the  mpre  difceraing - 
Moderns,  had  not  only  broach'd,  but  had  very  : 
jnuch  cultivated  the  dod:rine  of  an  eleipept^ry, 
or  uniyerfal  Fire;  yet,  as  there  yvere  not  pror 
per  Experiments  either  to  prove  or  countenance 
fuch  a  doftrinef  ^he  evidences  produced,  being 
though  not  fufiiqi^ptly  clear,  their  4o<ftrine  <^ 
elementary  Fire  was  reje6te4  with  contempt.. 

57^^  Mapy  reje^e4  an  ^ther,  or  a  M^um 
more  |[ubtile  than  the  common  Air,  as  piCTely 
chymerical  j^  Others,  tho'  they  admitted  of  fuc&  , , 
fi  lubtUe  i^thqr^  yet^  were  fp  for  from  fuppo-^ .  - 
fing  it  to  be  Fire,  that  they  entirely.  reje<3te4 
Fire  as  a  pecmancpt  Principle,  Agept,^  or  real 
Being,     fireaiid  He^f  ^  before  pbifeiy'd  were 
f  fteem'd  ppe  and  \hp  fame  things  and  the  Tefmf 
madeufe  §f  iynopimoufly;  cpnfequently,  witlji 
f hofe.  Fire  ^^light  be  generated  and  deftrpyed  ; 
Thus  a  fuhtile  Medium  t^^ 
and  fit^hy  pthers,  difficuities  inevitably  cnfijedp 
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CHAP.     III.       Part  Ih 

SECTION     58. 

^i?e  Opinioa  of  the  Ancients  concern^ 
ing  Fire,  adopted  by  Bipop  Berke- 
ley, and  confirmed  by  Modern  Ex- 
periments. 

gS^gAVING  in  the  foregoing  Chapter 
^  H  ^  pointed  out  many  palpable  errors  w^ 
)*f^^^  had  fallen  xjitOj  when  reafoning  oi| 
tlie  various  qualities  of  Fire,  and  which  were, 
for  the  moft  part,  owing  to  the  falle  concep-* 
tions  previoufly  form'd  of  it  by  us  from  early 
preiudices;  it  becomes  more  natural  to  remarfc| 
that  fq  unlverfal  a  Principle,  as  Fire  appears  to 
be,  could  not  fail  of  exhibiting  at  all  times  itg 
exteufive  Properties,  and  therefore  happily  long 
ago,  fome  purfued  tlicir  enquiries  into  the  Ef- 
izvicz  of  it,  from  its  natural  EfFeds.  Thiii 
appears  to  have  been  the  cafe  with  refpeft  tq 
many  of  the  Ancients,  who,  without  the  ad^ 
vantage  of  our  modern  Experiments  on  Fire, 
have  given  us  a  moft  accurate  Account  of  it ; 
an  Account  which  correfponds  and  coincides 
with  the  Fire  which  we  have  found  out  by 
pieans  of  Electricity,  to  a  piofl  furprifing  ex^ 
adnefs,  as  any  one  will  fee  when  he  comparef 
tbfitf  D,efpfipap%pf  it  w^tJi  Qur^t^+I^ovg^^^^^^    ^ 
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55,   The  learned  Bifl 
meation'd  judidoufly  a4opte^  tljeii:  opinions^ 
and  CoUeacd  moft  of  them  together  io  his 
Sir  IS,  where  he  has  aUogiveaus  many  of  his 
own  Sentiments  on  the  fubjcd :  I  have  ful^_ 
joined  die  following  extrad  from  that  Curioi^ 
Wdrk^  which  will  ferve  as  an  ample  fpecimen 
for  the  prelcnt  purpofe,  and,  I  fliall  hope^  prove 
not  a  little  entertaining  to  my  Re:idcr, 

60,  But  before  I  enter  upon  My  quota|tic 
from  that  great  Author,  I  muft  obferve  that 
irtcctTr'd  but  Uttle  thanks  from  the  World,  At 
ring  his  whole  lit€>  for  that  valuable  addition 
die  Libraries  of  the  learned,  for  want  cf  fti| 
porting  his   alTertions  with  the  Eitperimenl 
that  have  been  made  in  Eleftficity  tince 
lime  I  which  have  achiaDy  re^iz'd  evciy 
lion  of  his,  that  fell  within  their  r^cb,  and  ms 
%vcfl  pat  thole  to  the  WuOi,  who  were  too  mucf 
inclined  to  depreciate  andcondemri  that  moft  in< 
genious  P^O'i•.^f\^of1.  and  often  contetnpftiflttOj 
ftiledittf  :  '  Rsmdnce.  —  But  the 

kwing  extmCt  iroai  it  will  fpeak  for  ttfclfi 
ter  than  any  thiag  I  can  advance  hi  fai 
of  it  *  -^^    "- 

BidiQp  Berkeley  cm  Fire. 

6i,  *  The  order  and  ccnirfe  t?f  t^'^ 
•^  t!fe  Ex^rbntnt^  we  dafly  mak 
fd  Prrfat^  fh?w  there  is 
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that  ih?  uifenoar  ioftFurnentaJ  Caufe  is  pur«- 
iEther,  Fire,  or  the  fubllance  of  Lights  which 
is  applied  and  determined  by  an  infinite  Mind 
'm  the  Macrocqfm  ar  Uaiverfe,  with  unliuueed 
p^weri  and  according  to  ftated  rales  y  «t$  it  iJ 
\\\  th^JS^ficracofm^with  limited  power  and  Ikill 
by  th^  human  Mind-  '  Siris,  SeSi.  154.  £^r# 
6:?.  *  Th^  C^^Ud^m  inaatum,  the  vital  flanici 
or  animal  Spirit  in  Man,  is  the  ftipjxjfed  cai^ia 
of  all  niotiQns  in  thefeveral  parts  of  hisBody# 
wheth^^r  voloprtary  or  natural;  that  is^  it  is 
the  ii^ftrument,  by  means  whereof  the  Mind 
exerts  and  manffcrts  her^lf  irj  the  piotiont 
of  the  Body,  In  the  fame  Senfe  may  not  Fire 
b^  faid  to  have  force,  to  operate,  and  agitata 
the  whok  iyft^m  of  the  Worlds  which  it 
held  tog^;ther>  and  informed  by  one  prefiding- 
Mind,  and  ^ninaated  throughout,  by  one  apd 
the  fanne  iiery  fubftance  ? '  §  1 56. 

63.  *  This  piit<?  Spirit  or  inviii ble Fire  is  ^ver 
ready  to  gxert  and  lliew  itfelf  in  its  EfFeds  ^ 
Cherifliingj,  Heating,  Fermenting,  Dilloiving^ 
Shining  and  Operating  in  viirious  ma^ner-S 
where  a  Siibjedt  oifer^jj  to  employ  or  detqr-* 
mine  m  Force*  It  is  prefent  in  alt  part$  of 
the  Earth  and  Firmament,  tho'  perhaps  ia^ 
tent,  and  unqbfcrv  d*  till  feme  accident  pro- 
duce th  it  into  aft^  and  renders  it  vifible  in  its 
efFefts* '  §  157, 

64-  *  There  i^  no  ElFeft  in  Nature,  gr^t^- 
mai"vellou$y  pt  terrible,  bi|t  proceeds  froni 
Fire  I  that  diffufej  arjd  s^v^  p^incipl^a  whiph 

'  at 
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^  it  the  6mc  time  that  it  fliakcs  the  Eardi  and 

*  Heavens,  will  enter,  divide,  and  difiyve.tiic 

*  finalleft,  clofeft,  and  moft  compared  Bodiesi 

*  In  remote  cavities  of  the  Earth  it  reinaitis 

*  quiet,  till  perhaps  an  accidental  fparkfwm 

*  the  collifion  of  one  ftone  againft  another, 
«  kindles  an  exhalation,  that  gives  Birth  to  aii 

*  Earthquake,  or  Tempeft,  which  fplits  Mctin- 

*  tains,  or  overturns  Cities.     This  famtf  Ffrc 

*  ftands  unfeen  in  the  focus  g£  a  Burning-glafs, 

*  till  Snbjedts  for  it  to  adt  upon.  Come  in  its 

*  way,  when  it  is  found  to  melt,  calcmici  of 
«  vitrify  the  hardeft  Bodies. '  §  158. 

65.  *  No  Eye  could  ever  hitherto  diicem, 

*  and  no  Senfe  perceive  the  aninntal  Spirit  in  a 

*  human  Body,  otherwife  than  from  its  efFe<Sls. 

*  The  fame  may  be  faid  of  pure  Fire^  or  the 

*  Spirit  of  the  Univerfe,  which  is  perceived  only 

*  by  means  of  fome  other  Bodies^  on  which  it 

*  operates,  or  with  which  it  is  joined.  *  §  159. 

66.  ^  In  the  human  Body,  the  Mind  order^ 
^  and  moves  the  Limbs :  But  the  animal  Spirii 

*  is  fupflofed  the  immediate  phyfieal  eaufe  of 

*  their  motion.   *  So  likewifc  in  the  mundand 
^  Syftem,  a  Mind  prefides,  but  the  irftmediate,' 

*  mechanical  or  inftrumental  Gaufe,  that  moves, 
^  •  or  animates  all  its  parts,  is  the  pure  elcmcn- 

*  tary  Fire  or  Spirit  erf  the  World.     The  mm4 

*  fine  and  fubtUe  part  or  Spirit  is  fuppofed  trf 

*  receive  the  imfcefiions  from  the  firil  movery 
«  and  communicate  them  to  the  groflfer  £tf£L^ 

*  ble  parts  of  dus  World.*  %i6i4  * 

67. 
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1^7.  ^  As  tte  Soul  acfts  imMeaktcly  onpiirti 
.4  F^rCjF  ib  pure  Pire  operates  immediately  oft 

*  Air ;  that  i$;  the  abrafions  of  all  tefrcftrial  — 
^  *hin^  being  rendef'd  volatile  and  elaftic  by 

*  ^  Fire,  and  at  the  fame  time  Icffening  the  vola** 

•  '  tility  and  expanfiye  Force  of  the  Fire,  whbffe 
f*  Particles  they,  attract  and  adhere  to,  there  is 
^  produc'd  a  new  Fluid,   niorc  volatile  tlian 

*  Water  arid  Earth,  and  rtiore  fixed  than  Fire. 

^  Therefore,  the  Virtues  and  Operations  im^  — 
^  puted  to  Air,  muft  be  ultimately  attribdted^tO' 

*  Fire,  as  that  which  imparts  adtivity  to  Airit*- 

*  felf -^Z  §  163. 

-    68.  *  The  Platoiiirts  and  Pythagoreans  held 

*  Fire  to  be  the  inimediate  natural  Agent,  ot 
^  anirrial  Spirit,  to  cherifh,  to  warm,  to  heat,i 
^  to  enlighten,  to  vegetate,  to  produce  the  4i- 

^  geftions,  circulations,  iecretions^  and  orgaoi-  ' 

*  cal  motions  in  all  living  Bodies,  vegetable,  of 

*  animal,  beingEffedsofthat  Element,  which, 
^  as  it  a<5tuates  the  Macrocofm,  fo  it  animates^ 
^  the  'Microcofm.  •  In  the  Timceus  of 
^  Plato  h^  tells  us,  there  is  fuppofed  fomethiiig 

*  like  rays  of  Fire :  Doth  not  this  feem  to  mean 

*  'the  animal  Spirit,  flowing,  or  rather  darting 

*  through  the  Nerves  ? '  §  166. 

^    69.  *  i^ther  by  the   ancient   Philofbphers 

*  Was  ufed  to  fignify  promifcuoufly  fometimes 
^  FireOTK^foinetimesAir,  For  they  diftingui(h- 
^  cd  two  Ibtts  of  Air.     Plato  in  the  Timaus 


* 


See  the  4th  Fmdamental  Principle^  p.  23. 
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>^lpcaking  of  Air,  faith,  there  are  two  kidds, 
f  the  one  more  fine  and  fubtile,  called  ^^.ther, 

*  -the  other  more  grofs  and  replete  with  Va-* 
^  pours.  This  iEther  or  pure  Medium,  feems 
*:  to  have  been  the  Air  or  Principle,  from  which 

-,*  all  things  according  to  Anaximenes  derived 

*  their  Birth,  and  into  which  they  were  back 
5  again  refolved  at  their  Death.     Hippocrater, 

*  in  his  Treafife,  De  diatUj  fpeaketh  of  a  Fire, 
*.  pure,  and  invifible  f  and  this  Fire,  according 

*  to  him,  is  that,  whicli  ftirring  and  giving 
^  movement  to  all  things,  caufes  them  to  ap- 

*  pear,  or,  as  he  ftiles  it,  come  into  evidence, 

*  that  is,  to  exift  every  one  in  its  time,  and  ac- 
^  cording  to  its  deftiny.   §  i68. 

70.  ^  This  pure  Fire,  iEther,  or  Subftance 

*  of  Light,  was  accounted  in  itfelf  invifible  and 

*  imperceptible  to  all  our  Senfes,  being  per-^ 

*  ceived  pnly  by  its  effeifts. '    §  1 69. 

.    71.  *  Such  is  the  rarifying  and  expanfive^ 

*  Force  of  this  element,  as  to  produce  in  an  in-^ 

*  ftant  of  time  the  greateft:  and  mofl:  ftupendous 

*  EfFedls;  a  fufiicient  proof,  not  only  of  the 

*  power  of  Fire,  but  alfo  of  the  Wifdom  with 

*  which  it  is  managed,  and  with-held  from 

*  burfting  forth  every  moment,  to  the  utter 

*  ravage  and  defiiruftion  of  all  things.  And  it 
'  is  very  remarkable,  that  this  fame  Element, 

*  fo  fierce  and  deftruftive,  fhould  yet  be  fo  vari- 

*  oufly  tempered  and  applied,  as  to  be  withal/ 

*  the  falutary  warmth,  the  genial,  cherifliing, 
«  and  vital  Flame  of  all  living  creatures.  *  §  ry  o* 

72. 


72-  *  Thus  Hippocrates  In  his  Triatife  T>i 

*  dicetay  fpeaks  of  a  ftrong  but  itivifible  Fire, 

*  that  rules  all  things  without  Noife.     Here- 

*  in,  faith  he,  refides  Soul,  Underftanding,  Pru- 

*  dence,  Growth,  Motion,  Diminution,  Change, 

*  Sleep  and  Waking.     This  is  what  governs 

*  all  things,  and  is  never  iii  repofe, '  §  174. 

73,  *  Theophrajlus  in  his  Book  de  Igne,  dif^ 
^  tiiiguiiheth  between  Fire  and  Heat.     The 

*  firft  he  confiders  as  a  Principle  or  Oaufe,  not 
^  that  which  appeareth  to  Senfe,  as  a  paflionpr 

*  accident,  exifting  in  a  fubjed:,  and  which' is 

*  in  truth,  the  EfFed  of  that  unfeen   Frih- 
^  ciple.     And  it  is  remarkable,  that  hb  refers 

*  the  treating  of  this  invifible  Fire  or  Heat  to 
^  the   inveftigation  of  the  firft  Ckufes.    Fire, 

*  the  Principle  is  neither  generated  nor  de- 

*  ftroy^d,  is  every  where  and  always  prefent; 

*  while  its  EiFeds  in  different  times,  and  places 

*  fhew  themfelves  more  or  lefs,  and  are  very 

*  various  j  ibft  and  cherifliing,  or  violent  and 

*  deftruftiVe,  terrible  or  agreeable,  conveying 
^'Good  4nd  Evil,  Growth  and  Decay,  Life! 

*  and  Death,  throughout  the  mundane  Syf- 

*  tern.'  §  176. 

-    74:  'It  is  allow'd  by  all,  that  the  Greek t 

*  deriv  d  much  of  their  Philofophy  from  the 
^  Eaftern  Nations,     And  Heraclitui  is  thought 

*  by  fome  to  hav«  drawn  his  Principles  from 
^  Orpheusy  as  Orpheus  did  from  the  Egyptians; 

*  or,  as  others  write,  he  had  been  an  Auditor  of 
f  Hip^qfus  a  Pythagorean^  who  held  the  fame 

...  D  d  a  ^  '  Notion 
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f  TNTotionof  Fire,  and  might  have  dcriv'd  it 
^  from  Egypty  by  his  Mafter  Pyth^goras^  who 
^  had  travelled  into  Egypt y  and  been  inftru£^d 
f  by  the  Sages  of  that  Nation.  -  One  of  whofe 
'  Tenets  was,  that  Fire  was  the  Principle  of  all 
f  Adtion ;  which  is  agreeable  ta  the  Do<3:rina 
^  of  the  Stoics,  that  the  whole  of  thijng$  is 
^  adminiftred  by  a  fiery  intellectual  Spirit.  In 
f  the  Ajclepian  Dialogue,  we  find  this  Notion^ 
^fjhat  all  parts  of  the  World  vegetate  by  a 
f  fine  fubtile  ^ther,  which  afts  as  an  Engine 
f  or  Inftrument,  fubjed:  to  the  Will  of  the  fu- 
^  preme  God.  *  §  177. 

;  75.  *  The  Light,  Fire,  or  celeftialiEther^ 
f  being  parted  by  refrading,  or  refleding  Bo-^ 

*  dies,  produceth  variety  of  Colours ;  even  fo, 
f  that  fame  apparently  uniform  Subftance  being 
f  parted  and  lecreted  by  the  attracting  and  re-* 
f  pelling  Powers  of  the  divers  fecretory  dudts 
f  of  Plants  and  Animals,  that  is,  by  natural 
f  Chemiftry,  produceth,  or  imparteth  the  va- 
f  rious  fpecific  properties  of  natural  ^Bodies.—* 
f  Whence  the  taftes  and  odours,  and  medicinal 
f  Virtues  fo  various  in  Vegetables.  *  §  i8i. 

76.  *  Boerhaave,  Niewentyti  apd  divers 
^  other  Moderns,  diftiriguifii  a  pure,  elemcn- 
f  tary,  and  invifible  Fire,  from  the  culinary,- 
^  or  that  which   appears  in   ignited  Bodies. 

*  This  laft,  they  will  not  allow  to  be  pure  Fire. 

*  The  pure  Fire  is  to  be  difcerned  by  its  Effeda 
^  alone ;  fuch  as  Heat,  dilatation  of  all  folid 
^  Bodies,  and  rarefaction  gf  Fluidsj,  the  fegre-^ 

*  gating 


f .  gating  hctcrpg^neous  Bodies,  and  congrega^ 
^.tingi  thoib  that  are  homogeneous;  That 
f  therefore  which  fiisxakcs  and  ilamcs  is  nol 
f  pure  Fire^  but, that  which  is  .collc(9:cd  in 
f  the  focus,  of  a  iMirror  or  burningrGlftft. 
f  This  Firefecma  the  fourcc  pf  all  the  Operar 

*  tions  in  Nature  3,  Without  it  nothing  citheit 
^  vegetates,  or  putrifies,  lives,   or  moves,   or 

*  fermentSjp  is  diflblved,  or  compounded,  or 

*  alter  d,  throughout  this  whole  natural  World 

*  in  which  we  fubfift;  were  it  not  for  this,  tht 
f  whole,  would  be  one  great  fhipid  inanimate 

*  Mafs.     But  this  ad:ive  Element  is  fuppofed 

*  to  be  every  where,  and  always .  prefent,  im-^ 

*  parting  different  degrees  of  Life,  Heat,  and 

*  Motion,  to  the  various  Animals,  Vegetables^ 
f  and  other  natural  produftions,  as  well  as  to 

*  the  Elements  themfclvcs,  wherein  they  arft 

*  produced  and  nourifhed^'    §  190. 

77.  *  Pure  Fire  may  be  faid  to  animate  Air, 
?  a»d  Air  other  Things.     Pure  Fir^  is  inviii^ 

*  ble  I  therefore  Flame  is  not  pure  Fire.  Ajc 
f  is  aeceflary,  both  to  Life  and  Flame.  Andit 
f  is  found  by  Experiment,  that  Air  Jofeth  in  the 
f  Lungs  the  Power  of  feeding  Flame.  Hence 
f  it  is  concluded,  ^at  the  fame  Thing  in  Air; 
f  contribijttes  both  to  Life  and  Flame*.  §  20.1^ 

*  Almoft  every  breath  we  refpire,  informs  ut  - 
that  tiKere  is  fomething  contained  in  Air,  which  ii 
^blolutely  ncccffary  to  Life :  This  is  verified  if  the 
3ed-ciothes  are  but  wrapped  and  confined  about 
(he  Ue^d^  fp  that  no  freih  Air.  may- have  room  tqi 
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-  78.  IVaUcIi  more  to  the  fame  Effeft,  is  con-* 
tain'd  in  his  Sim^  to  ftrengthen  and  con- 
firm the  doftrine  of  an  uoiverfal  iEther  or 
Fire:  But  it  is  prefum'd,  what  I  have  tran- 
scribed is  amply  fufficient  for  a  Specimen* 
Thofe,  therefore*  who  are  converfant  with  that 
Theory  on  Air,  iEther,  and  Fire,  may  ealily 
turn  over  fuch  of  the  Sedlions  which  may  be 
thought  fuperfluous  5  while  others,  perhaps, 
who  never  faw  it,  will  not  be  offended  at 
their  number. 

79*  Had  it  been  the  Bifhop*s  Lot,  inftead  of 
Pxofeflbr  Mufchenbroek^Bt  to  have  dilcover'd 
the  famous  Ejcperiment  with  the  Phial,  lince 

pais.     For  hgw  fooa  after  that,  are  we  fenfible  of 

a  pain  in  the  Cheft?  which  increafes*  in  proportion 
to  the  number  of  Times  tlie  Air  has  been  breathed* 
Does  it  not  from  hence  appear  that  the  Air  when 
in  the  Lungs,  is  divefted  of  the  falutary  Particlcsp 
and  the  heterogeneous  noxious  Particles  excluded  at 
the  next  Expiration,  and  again  replenifhM  at  the  fuc- 
ceeding  Infpiracion  ?  Thefe  are  alternately  per- 
formed with  the  greatefl:  facility,  fo  long  as  we 
breathe  in  open  Air*  But  the  Cafe  is  quite  other- 
wife  when  we  attempt  the  above  Experiment  i  for 
as  foon  as  we  have  breathed  the  lame  Air  a  few 
times  over,  the  Pain  begins.  The  pent  up  Air  hav- 
ing parted  with  more  and  more  of  its  Fire  after  e* 
very  lolpiration,  the  Velocity  of  the  Blood  being 
thereby  more  retarded  for  want  of  a  frefh  Supply^* 
the  Pain  increafes,  and  as  every  one  well  knows, 
would  in  a  little  time,  if  the  E-vperinient  were  con-* 
tinued^  prove  fatal* 

caird 
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«all'd  -the  Leyde'n  Experiment^  Had  he  beerl 
throughly  acquainted  with  the  fubfequent  Im-^' 
provements  which  have'  been  made  in  Eleftri-^ 
city,  and  concealed  the  Difcovery  of  them  till' 
he  publifhed  his  Sirisj  inflead  of  the  form  in* 
which  it  now  appears,  he  might  have  concluded 
it  after  the  following,  or  a  limilar  Manner. 

80.  I  am  throughly  convinced  that  had  I 
publilhed  this  Account  of  iEther  or  Fire,  un-^ 
fupportedwith  Experiments,  it  would  have  been 
rejefted  as  romantic;  but  I  can  with  the  great-* 
eft  Pleafure  and  Satisfaction,  inform  my  Rea- 
ders, that  I  have  happily  difeover'd  the  very^ 
aetherial  Medium  which  I  have  here  been  treat-^ 
ing  of,  and  by  means  of  a  fimple  Machine  and 
very  little  Labour,  am  enabled  to  produce  itj 
not  from  the  Air  encompaffing  the  Machine^ 
as  might  be  fuppofed,  but  from  tl>e  Earthy 
Waters,  Minerals,  Animals,  Vegetables,  ^c^ 
And  what  will  feem  much  more  ftrange,  I  can 
not  only  demonftrate  it  to  be  Fire;  but  Can  col-- 
led  the  fame  Fire  from  the  Thunder-clouds  in 
great  abundance;  and  retain  it  even  in  fuel* 
plenty,  as,  when  kt  loofe,  to  produce  loud 
claps  of  Thunder*;  and  what  will  undeniably 
prove  it  to  be  that  very  identical  Fire  which 
I  colle6t  at  my  Machine,  I  can  make  the  very 
fame  Experiments  with  it;  fo  that  I  amf 
throughly  convinced,  that  thi&  wonderful  Agent? 
inuft  be  Univerfal,  and  that  all  Nature  is  re^ 

♦  See  Rm0s'^  Kite^  Sed.  ^13.  314.  Part  L  • 
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j^te  Willi  It. '  And,  notwithftanding  the  ex- 
treme Elaftidty  and  Subtilty  with  which  it  itt 
endued,  I  can  colled  and  retain  it,  in  almofl: 
what  quantity  I  pleafe,  whereby  all  its  moft  ei^ 
fential  and  accidental  Properties  may  be  eafiljr 
diicover'd  by  proper  Experiments. 

8i.  Had  the  fubftance  alfo  of  what  is  conw 
&ined  in  the  foregoing  Sheets  been  introduc'd, 
"With  all  the  additions  and  graces  with  which 
*  ib  accomplifhed  a  Writer  was  capable  of 
adprning  the  Subject,  what  a  different  Effcd: 
would  it  have  had  on  the  Minds  of  Men,  who 
were  all,  till  then,  ignorant  of  the  Exiftence  of 
any  fuch  aflive  mechanical  Agent  in  Nature  ? 
What  a  general  Reception  would  his  Book  have 
met  with  ?  Who,  after  that,  would  have  doubted 
whether  the  electrical  Fluid  juft  then  difcover'd^ 
( which  was  endued  with  the  fame  Qualities 
that  he  had  afcribed  to  his  aetherial  Fluid, ) 
was  the  Jame  Fluid  or  not,  particularly,  fince  it 
evidently  appears  to  be  adual  Fire,  infomuch 
as  not  only  to  kindle  up  combuftibles  into  a 
real  Flame,  but  to  fufe  Metals  in  an  Inftant*  ? 

82.  In  a  Word,  this  is  the  univerfal  Subtile 
/Ether  fo  much  like  Air,  which  according  to 
Sir  Ifaac  Newton,  is  expanded  throughout  all 
the  Heavns-f-,  and  the  fame  which  he  atHrm« 
to  lie  hid  in  the  pores  of  all  grofs  Bodies  J  ;^  and 
this  iEther  is  alfo  the  pure  elementary  Fire  of 
^-- — 

•  As  in  Dr.  Franklin's  Experiments.       t  OplicSy 
Q^xre  iSxiL       ^ -Pri^wip.  Lib,  3.  p.  39J. 

the 


ilcit  Ancients,  which  I  have  difcover'd  to  h9 
permanent.  * 

83.  So  triie  it  is,  that  art  Objed:,  firft  foi-e- 
told  and  explained,  and  then  view'd  at  once  id 
its  full  extent,  will  ftrike  the  Mind,  and  ap-* 
pear  convincing,  when  the  fame  thing  feparately 
feen  will  not;  efpecially,  if  when  we  view  it 
thus  disjoined,  and  in  fo  miany  broken  pointy 
we  expedt  nothing  very  extraordinary,  beyond 
^hat  we  fee  at  each  particular  time,  which  has 
been  the  cafe  with  refpedt  to  the  prefent  Sub- 
jeft. 

G  H  A  P.     IV.       Part  IL 

SECTION    84. 

Fire  not  a  ^aliijy  btit  a  created  En^ 

ttty^  of  a  pofitive  Nature  and  per-^ 

manent  Exijience.  —  Heat  how  pro^ 

duced.  —  Vilett's  Mirror,    its  Con^ 

firuBion^  and  furprizing  EffeBs. 

i  O  expe6t  an  Author  to  defcant  with 

Perfpicuity  and   CorrecSnefs  on  thft 

various  Phaenomena  of  the  Creation, 

le  remains  ignorant  of  the  true  Natur^^i 

of  Fire,  that  allowed  Caufe  of  all  Motion^  - 

feeras  to  be  as  unreafonable  as  the   rigorous 

fiemand  of  the  Egyptian  Taikmafters,  who  re- 

E  e  quired 
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quired  Brkk  to  be  made  without  allowing  the 
neceffary  article  of  Straw. 

85.  What  I  Would  intimate  by  this  AlUifion 
^ifi^  that  before  the  Difcoveries  which  Ele(5b-i- 

city  has  made,  it  was  morally  impoffible  we 
^ould  argue  with  any  manner  of  clearnefs  on 
Fire ;  fince  there  did  by  no  means  appear  fuf- 
licient  Evidence  to  convince  us  that  Fire  had 
any  real  Exiftence  amongft  created  things^ 
otherwife  than  as  fomething  faftitious,  that 
might  be  generated  and  deftroyed  at  pleafure; 
generated  by  the  attrition  of  any  two  hard  Bo- 
dies againft  each  other,  and  deftroyed  by  Water^ 
JLittle  did  we  think  of  an  aiftual  Fire  that  fub- 
lifted  in  thofe  Bodies ;  and  that  we  could  not 
rub  any  two  Bcxiies  together,  but  vro  muft  rub 
-  at  the  lame  time  the  invifible  Fire  in  the  pores 
againft  each  other,  at  the  furfaces  of  thofe  twa 
Bodies;  and  that  the  mutual  attrition  of  ther 
parts  of  the  Fire  was  the  true  caufe  of  the 
Heat :  We  could  hardly  perfuade  ourfelves  but 
that  the  Heat,  which  was  by  fuch  means  gene- 
xated,  was  Fire  itfelf,  and  accordingly  we  call- 
ed it  by  the  fame  Name,  and  continue  to  da 
fb  to  this  Day. 

86.  In  a  Word,  this  is  now  grown  fb  ha- 
bitual, that  nothing  appears  much  harder  thaa 

•  to  diflbciate  the  two  Ideas  of  Fire  and  Burn- 
ing; whereas,  if  we  do  but  confider  Experi- 
ments attentively,  as  I  obferved  before,  we  can- 
not be  much  more  certain  of  any  one  thing 
^rom  thence,  than,  that  Heat  is  no  innate  Qua- 

'      lity; 
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Jity ;  or,  that  Fire  is  naturally  hot  any  more 
than  other  things.  True  indeed  it  is,  a  very 
inconfiderable  degree  of  Attrition  of  its  parts  - 
againft  each  other  will  excite  Heat.  But  on  the 
other  hand,  if  it  happen  to  have  a  lefs  degree 
of  agitation  than  con^mon,  it  is  aftually  cold 
like  other  Bodies,  and  the  forementioned  Ex^ 
periment  of  Profelfor  Boerhaave\^y  is  an  un- 
deniable proof  of  the  truth  of  it. 

87.  So  long  as  we  were  ignorant  of  a  perma- 
nent Fire,  exifting  in  Nature,  all  that  could  be 
.faid  of  it  feem'd  like  confufed  Conjecture. 

^8.  The  following  Experiments  will  con- 
vince us  how  neceffary  the  mutual  attrition  of 
the  parts  of  Fire  is,  to  generate  or  increafe 
Heat,  and  that  it  does  not  abfolutely  depend  on 
adding  a  greater  quantity  of  Fire  together  as  is 
fuppofed* 

To  illuftrate  the  jfbregoing  Reafoning, 

89.  It  is  prefumed  it  will  be  allowed,  that 
the  Fire  in  a  red  hot  Iron  juft  taken  out  of  the 
Smith' ^  Forge-fire  would  receive  no  incrcafe 
pf  real  Fire  by  agitating  the  ignited  Iron  with 
cold  Air,  blown  upon  it ;  for  this  I  believe  no 
one  cin  reafonably  fuppofe:  But  tho'  more 
Fire  cannot  be  added  by  this  mcan^^  yet  the 
Fire  in  the  Iron  may  by  fuch  means' be  £bligi^ 
tated,  heated,  and  fo  expanded,  as  to  feparate 

— ^"i— ^— P— —— ^^— — i»Mpi»i— .»  I  I   I     I    a— ■^.P— ^l>^iyj^|    I  >      ,1  ., 

*  That  an  incredible  quantity  of  Fire  maybe 
obtained  from  a  mafs  of  Ice.  j 
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thic  parts  of  the  Iron  and  occafion  a  fufion  to  enr> 
fue ;  I  muft  own  when  I  was  firft  infornxed  o£ 
the  EfFedts  of  that  Experiment,  it  appeared  in-  : 
credible,  and  I  was  determined  to  examine  it  by  .: 
jnaking  the  Trial ;  the  efFecSts  of  which  were  aft., 
follow  : 

90.  A  lump  of  Iron  was  made  red  hot, 
which  being  taken  out  of  the  Forge-fire,  was 
laid  on  the  Anvil  and  blowed  with  a  pair  of 
Kitchin  Bellows,  which,  as  I  imagined  was 
jnore  likely  to  cool  it ;  but  I  foon  found  myfelf 
miftaken,  for  inftead  of  that,  tho'  the  heat  of 
the  J^'orge-fire  was  not  fufiicient  to  melt  the 
Iron,  yet  by  agitating  the  Fire  in  the  Iron, 
\vith  the  ]Pire  in  the  Aii"  from  the  Bellows,  thQ- 
^eat,  was  fo  increafed  and  cpnfequently  the  ex- 
wpanfion  of  the  Firi?,  that  the  particles  of  thp 
Jron  were  feparated  and  fufed  :  At  every  fref}| 
blaft  of  Wind,  particularly  if  violent,  the  Light 
was  fo  intenfe  as  to  dazzle  the  Eyes  of  thofe 
who  looked  ftedfaftly  on  it,  like  beholding  the 
Face  of  the  Sun,  The  ftronger  thole  Blafts 
were,  the  brighter  was  the  Fire :  Between  each 
Blaft,  a  Cloud  as  it  were,  inftantly  covered  the 
Brightnefs ;  which  Cloud  was  again  diffipated 
by  the  next  Blaft  of  Wind.  The  ftronger  the 
Blaft,  as  before  obferved,  the  brighter  and  paler 
was  the  Hue  of  the  Fire,  and  the  more  the  li^ 
quid  Iron  ran  down  *. 

*  Quaere,  Whether  the  cffedls  of  this  Experi- 
me^it  do  not  iudic^te  the  vaii,  conftant,  and  uniform 

••■•■  \    ■     ■■  91.  ■■ 


9^*  Something  fimilar  to  thismaybe  efj* 
Ceded  by  giving  to  the  end  of  an  Iron  Rpd^ 
what  is  called  a  welding  Heat,  and  then  (ha- 
.  ting,  or  whifking  it  about  vety  brifkiy  in  the 
cold  Air,  for  by  this  Operation,  the  heated  part 
of  the  Bar  will  be  fufed  likewife.     And  *  if  a 

*  large  ball  of  folid  Iron  is  fired  froin  one  of  the 

*  biggeft  fort  of  Cannons  in  the  Winter  5  tho'  it 
f  wUl  run  thro'  the  cold  Air  600  feet  in  a  Se- 

*  cond  of  Time,  ( which  is  27  A  times  fwifter 

*  than  the  ftrongeft  Wind, )  fuch  a  Ball  when  it 

*  has  run  thro'  its  whole  way,  with  that  violent 
f  rapidity,  ^nd  falk  to  the  ground^  is  found  per- 

*  ifedily  hot,  altho'  thro'  its  whole  paffage,  it  hzs^ 

*  been  conftantly  expofed  to  frefti  cold  Air.  *  * 
T'he  fame  doftrine  is  illuftrated  by  only  hamr*" 
mering  the  end  of  a  long  cold  Nail  very  briflcr 
ty  on  an  Anvil ;  by  which  means  the  particles 
of  Fire  contained  in  the  Iron  wiU  be  fo  agi-r. 
tated  againft  each  other  and  become  fo  hot, 
that  the  end  of  the  Nail  will  very  fopn  be  red 
with  the  Heat  of  it.  To  prevent  the  metal 
from  growing  red  hot  and  unfit  for  working, 
the  Artificer,  who  bores  the  Gun-barrels^  is. 
pbliged  to  make  ufe  of  a  ftream  of  water,  which|. 
conftantly  falls  on  the  part  which  is  agitated, 
with  the  end  of  the  Boring-tool.  Many  other: 
jnftances   might  be  enumerated  to  (hew  that 

Motion  at  the  Sun ;  where  an  aftonilhing,  regular 
bnghtnefs  is  peqxitiially  exhibited  ? 

*  *  Bmkaave'%  Chmifiry.  p.  i|2. 
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when  the  Fire  contained  in  grofs  Bodies  hhf 
any  meians  agitated^  that  then  Heat  commen-  j 

92,  If  the  Bodies  nibbed  together  are  aPa-i* 
"*   bulum  of  Fire,  viz.  any  combuftiblcs^  as  two 

dry  Sticks,  &c.  then  if  the  fridion  be  con* 
tiiiued  with  violence,  the  contained  Fire  grows 
fo  hot  as  to  fallen  on  the  Pabuhim,  and  kin- 
dle it  op  into  a  flame,  by  which  means,  the 
agitation  and  heat  of  the  Fire  is  ftill  increafed, 
and  continues  till  the  combitftibk  is  con- 
fumed*  ■ 

93,  That  real  Fire  can  be  totally  deftitutc™ 
of  Heat,  has  been  always  thought  luch  a  pal- 
pable Contradiftion,  that  it  was  imagined  no 
ibber  Man,  if  he  was  in  carneft,  would  maintain  ■ 
fuch  a  dodlrine :  But  whether  the  eleftrical " 
Matter  be  not  true  Fire ;  or  whether  Heat  be      1 
tm  eflential  Property  o^tbat^  it  is  prefumed,  may  fl 
be  left  to  any  fober  Man  to  determine,  after  he  " 
has  ferioufly  confidered  the  Experiments,  And 
not  only  eledrical,  but  all  other  Fire,  ( if  it  caa 

be  thought  reafonable  to  fuppofe  that  there  are 
different  kinds  of  it, )  if  carefully  examined, 
will  appear  when  in  its  ordinary  ftate,  to  be 
^  deftitute  of  Heat,  even  the  pure  folar  Fire  itfclf, 
I  tho'  it  is  found  capable  of  being  rendered  {q 
hot  as  almoft  to  exceed  all  human  Credibility, 
^  will  evidently  appear  a  little  farther  on. 

94..  That  the  Iblar  Rays  arc  naturally  defti-» 
tute  of  real  Heat,  we  find  verified  by  only  coe<« 
fidering,  that  fo  long  as  thofe  rays  pafs  on  uni* 

fbrmly 


fontily  by  the  fide  of  each  other  In  their  redj-* 
linear  Motion,  no  efFefts  of  Heat  appear,  or 
even  warmth^  fufficient  to  melt  the  Snow  on 
the  tops  of  high  Mountains,  Heat  from  thq- 
Sun  feems  the  effefl:  of  agitated  Rays»  i.  e^ 
agitated  b)^  their  mutual  attrition  againfl  each 
other,  or  rather  of  their  interfering  and  adlual 
crotling  of  each  other  5  and  as  this  feems  the 
abfolute  caufe  of  all  folar  Heat  (as  will  very 
foon  appear  to  be  the  cafe)  I  beg  it  may  be  care-* 
fully  attended  to.  There  are  no  denfe  neigh- 
bouring Bodies  at  the  tops  of  the  higheft  Moun- 
tains to  refledT;,  or  otherwife  turn  thofe  rcdti-  ' 
linear  Rays  out  of  their  diredion^  but  they  fall 
immediate]  y  on  the  Snow,  from  which  they 
are  again  fo  eailly  and  fo  inftantly  reflefted  o^ 
as  never  fo  much  as  to  warm  it*  This  is  well 
known  to  be  the  cafe,  even  in  Countries  with- 
in, or  near  the  torrid  Zone  itfelf,  altho'  the 
Meridian  Beams  of  the  Sun,  at  certain  times, 
•  ftrike  almoft,  if  not  quite  di  redly  on  it ;  But, 
•as  foon  as  thofe  parallel  Rays,  as  they  are  cal* 
led,  are  by  any  means,  i*  e.  either  by  reflexion  ^ 
or  refraftion  turned  out  of  their  rectilinear  di-» 
redion,  then,  and  not  till  then,  they  afford  feme 
'degree  of  warmth*  As  to  real  Heat,  it  appeart 
to  depend  altogether  on  the  reflected  Rays  from  - 
the  neighbouring  Bodies  around  j  for  at  the 
bottom  of  thofe  very  Mountains,  where  the 
Sun's  Rays  are  varioufly  refieded,  the  moft 
Xultry  Heat  is  produced.  It  is  alfo  well  knowa 
that  the  more  fmooth,  denfe,  and  compafled- 

Bodies 
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Bddifesl  arc,  fo  much  the  ftrongcr  are  tfie  R*^ 
refleded,  and  the  heat  propdrtiorially  incrcafd; 
This  beitfg  Conftantly  and  invariably  the  cafe; 
more  examples  would  be  unneceflary,  were  it 
not  that  filch  conliderations,  naturally  condud 
to  thofe  artificial  contrivances  of  refrafting  and 
tcfleiting  the  Solar  Rays  out  of  their  recftilinear 
courfe,'i.  e*  thofe  of  burning  GlafTes  and  metal* 
line  Mirro^rs ;  which,  by  means  of  their  bend- 
ing the  Rays  in  fuch  a  manner,  that  they  aH 
tend  to  one  point,  the  attrition  of  the  Rays,  at 
that  point  ( by  means  of  the  vaft  rapid  motion; 
with  which  they  are  hurried  forward  )  becomes 
fo  exceeding  violent  by  interfering  or  a6tual 
croffingj  that  thofe  which  fall  on  a  glafs  Lens^ 
of  little  more  than  half  an  Inch  Diameter,  will 
adually  burn  at  the  Focus,  confequently  if  the 
Area  of  the  glafs  Lens  of  Mirror  be  iuffi- 
ciently  enlarged  and  the  number  of  Rays  pro-^ 
portionably  iricreafed   thereby  at  the  Focus, 
where  fuch  a  number  of  Rays  do  really  inter- 
fedt,  the  Heat  becomes  intenfe. 
i    95.  To  confirm  the  foregoing  Doftrine  con- 
cerning the  great  efficacy  of  thofe  Glafles  to  pro-i 
duce  Heat  by  means  of  agitating  the  particlei 
of  Fire  by  their  mutual  attrition,  I  fhall  take  the 
liberty  of  tranfcribing  what  I  find  in  the  Works 
of  the  ingenious  and  indefatigable  Profeflbr 
BoferJbaave,  concerning  thofe  folar  Burners ;  or 
at  leaft,  fo  far  as  feems  necefl^ary  for  my  pre-^ 
fcnt  Purpofe,  and  this  I  fhall  do  for  thefe  Rea^ 
ions,    Firft^  becaufe  I  ami  not  the  moft  read|! 

at 
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it  Compofition  myrdf,  and  am  therefore  clciir5US 
!f  enriching  my  Work  with  quotations  from  o- 
thers,  whenever  they  fpeak  my  own  Sentiments* 
And  Secondly,  becaufe  he  is  an  approved  An thoi*, 
and  allowed  by  all   to  deliver  his  Sentiments 

with  Propriety  and  Elegance. In  Page 

146.  of  his  chymical  Ledlures,  he  informs  hia 
Pupils,  tliat  akho'  the  power  of  burning  Glaf- 
fes  had  been  a  long  time  difcovered,  *  yet  It 

*  never  appeared  more  accurately  than  by  tha 

*  Glafles  of  Mr.  ^Jchirnhmifen  in  the  poffefliofi 

*  of  t!ie  Dake  of  Orleans^  which  were  made 

*  ufe  of  in  the  Palace  Garden,  on  purpole  ttJ 

*  try  fbme  Experiments  concerning  the  Nature 

*  of  Fire;  the  EfFefts  produced  by  thefeGlaf- 

*  fes  being  the  greateft  that  were  ever  prcf- 

*  duced  by  any  of  the  fame  kind, ' 

96.  *  The  biggeft  Glafs  is  of  a  circular  Ff- 

*  gure,  four  Feet  in  Diameter,  and  convex  on 

*  both  fides;   it  produces  a  Focus  at  12  Feet 

*  diftance  from  the  Glafs,  whofe  Diameter  is 

*  an  Inch  and  half,  this  is  what  Mr*  Tjchirm* 

*  haufen  made  ufe  of  bimfelf*  * 

97.  *  If  combuftible  Bodies  are  placed  in 

*  this  Focus,  they  take  fire  immediately;  Lead 

*  is  foon  melted,   and  Bricks  are  vitrified,  if 

*  they  continue  there  a  good  while,  * 

g8.  *  The  noble  T^fchirnhanfm  however*  not 

*  being  fatisfied  with  the  preceding  Experi- 

*  ment,  began  to  think  of  contrad:ing  the 
•former  Focus  into  a  narrower  compaiJ,  and 
'  by  this  clofer  union  of  tlieRays  rendering  its 

F  f  *  cauflic 
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^  cauftic  Power  more  intenfe.    For  this  pur- 

*  pqfe  therefore  he  made   ufe  of  a  fmalkr 

♦  glafs  Leps,  the  fegment  of  a'leffer  Sphere, 

♦  whichi  being  placed  diredly  parallel  to  the 

•  former,  received  all  the  Rays  that  were  col- 

*  ledted  by  tliat  larger  one,  and  were  proceedr- 
^  ing  on  to  its  Focus,  and  contracted  them  in- 

•  to  a  circular  fpace  of  only  eight  lines  dia- 

♦  meter,  and  confequently,  by  this  iiew  con- 

•  traftion,  reduced  thefe  Rays  from  an  Area 

•  of  8 1  lines  Square,  to  one  of  1 6.   But  though 
«  by  this  method  he  brought  them  into  a  near- 

♦  er  union,  yet  he  loil  a  great  many  Rays  l^ 

•  this  fecond  refraiftion ;  though  this,  however, 

*  did  not  hinder  but  that  the  caufUc  Power 
-•  of  tliis  latter  Focus,  was  ftronger  than  the 

*  fomier.     And  tliis  was  the  ultimate  cSoGt  of 

*  the  xkill  of  the  celebrated  Tjctirnbimfru.  *  — 
i^i-   147, 

99.  But  PhiloK^hers  foon  found,  that  if  the 
back  of  a  commong  Speculum  or  Looking 
GlaU,inll;eadof  being  flat,  t^  ground  coavcx, 
ia  as  to  be  the  fegment  of  a  Sphere,  and  an 
amatgamy  laid  oq  it  in  the  maoBer  ihe  hick 
of  a  cvsnmon  Looking-glais  is  quicioEIver^d  ^ 
then  if  luch  a  mirror  be  oppcled  to  dK  S^isi, 
the  iblar  Rar>  falling  en  the  pcJiihec  MecJ» 
( which  in  rfiis  cafe  is  OHicaire  ;  will  be  -y- 
jkSifJ  hxk  again  into  a  poiat,  c^  Fociii^  whene 
diev  will  burn  much  mof^  intgrttcv  iksa  it 
a  Glat$  of  &e  tme  Foctis  K?  m^ie  ujc  cf  2i  a 
Ixas  ter  BoriaKg,  bj  r^/rASit^  ckc  Rjsri. 
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'to'6.  It  was  farther  obfenxd,  th.it  if  fiich  a 
catoptrical  Inllrumcnt  for  Burning  was  made 
of  poHlhed  Metal  inftead  of  qmckulver'd  Glafs* 
the  focal  Heat  was  fli!l  increiifcd,  probably,  be- 
cziik  in  the  former  cafe,  theTlays  pafs  thro'  the 
Glafs  before  thay  can  be  rcflcffced  back  by  the 
poliflicd  furface,  and  repafs  thro*  it  before  they 
arrive  at  the  Focus.  —  The  Heat  however  that 
has  been  generated,  by  means  of  a  highly-polilh- 
td  concave  metalline  Mirror,  has  been  found 
fe  violent  as  alnioil  to  exceed  all  human  Cre- 
dibility. 

101.  *  Not  to  mention  many  others,  it  will 

*  be  ftifficient  to  take  notice  of  the  moft  per- 

*  fe6l  one  hitherto  known;  and  this  is  that, 

*  which*  with  a  good  deal  of  experience  and 

*  labour,  was  made  by  thofe  excellent  Artijls^ 

*  the  Father  and  his  two  Sons,  the  Fi/eti's  of 

*  Lyons.     This  Mirror  is  formed  of  a  metal-' 

*  line   fubftance,   nicely  compounded  after  a 

*  great  many  trials  for  this  purpofe,  and  is  of 

*  a  concave  fpherical  Figure,  the  Chord  of  the 
Segment  of  the  Circle*  by  the  revolution  of 
which  it  is  conftrufted,  or  the  Diameter  of 
the  Circle,  which  meafures  its  Aperture,  being 

*  43  inches,  and  confequently,  the  Area  of  tlie 

*  plane,  through  which  the  Rays  are  admitted, 

*  1452  a  French  Inches.  Both  the  concave  and 

*  convex  fides  of  it  are  fpherical ;  and  both  Sur- 

*  faces  are  poliflied  as  nicely  as  poflible.     The 

*  whole  Mafs  of  the  Specuhim  weighs  400 

*  Fremb  pounds ;  and  laftly,  the  Rays,  wliich 
F  f  2  *  fall 
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^  fall  upon  the  Speculum  through  the  Apcf- 
^  ture  abovemcntioned,  when  it  is  diredly  op-- 
^  pofed  to  the  Sun,  are  coUeaed  in  the  Air, 
^  within  a  Circle  of  half  an  inch  diameter^ 

*  which  is  3i  feet  diftance  from  its  vertex, 
^  Hence,  therefore,  if  all  the  Rays  that  come 

*  parallel  from  the  Sun,  and  are  received  by  thq 

*  Speculum,  were  refjefted  into  this  Focus, 

*  then  the  Space  they  took  up  in  the  Circle  of 

*  the  Aperture  of  the  Speculum,  would  be  to 
^  the  Space  into  which  they  are  thus  contraded 
^  in  the  Focus,  as  7396  is  to  i ;  and  confc- 
^  quently,  there  would  be  feven  thoufand  three 

*  hundred  ninety-fix  times  more  Fire  in  this 
^  Focus,  than  in  the  Air  heated  at  the  fame 
-f  time  by  the  Sun ;  which  is,  certainly,  a  pro-t 

*  digious  difference. ' 

I02,  *  Within  the  fpace  of  a  Minute,  the 

*  fix  Metals  were  put  in  fulion  at  the  fame 
^  Focus ;  as  alfo,  all  the  Semi- Metals  that  have 
^  hitherto  been  tried;    even  ftony  and  rocky 

*  bodies,  are  melted  and  vitrified  by  it  in  aa 

*  inftant:  And  how  violent  its  cffe<2s  muft 
^  be,  may  be  feen  from  this  inftance,  even 
^  Bones  themfelves,  whofe  Afhes  we  know,  in 

*  the  Cupelling  Tefl,  £0  powerfully  refill:  both 
^  Fire  and  Lead,  are  melted  by  it  in  the  twink-p 
f  ling  of  an  eye ;  as  are  likewife  Bricks,  Clay, 

*  Sand,  Crufibles,  Marble,  Jafper,   and  Por-p 

*  rJhyry,  which  are  turned  into  Glafs.     And 

*  laftly,  the  very  Stones  which  the  Mafons  make 
f  uig  of  for  building  the  Furnaces  defigned  fox 

•  fufin^ 
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*i  fufing  of  IroDi  and  feparating  it  from  itsyaft 

*  hard  foflil  Ore,  melt  and  vitrify  in  this  Fo- 
*.£us  immediately;  which  no  perfon,  let  him 

/.  underftand  thele  things  ever  fo  weU,  or  let 

*  him  have  feen  ever  (o  much  of  the  violence 

*  of  confined  Fires,  could  ever  have  imagined; 

*  for  thefg  fame  Stones  would  have  remained 
'  many  Years  without  alteration^  in  the  in- 

*  tenie  Fire  to  which  thele  Furnaces  are  always 
'  expofed;  So  that  the  power  gf  this  focal 
■  Fire,  is  able  to  effc6l  that  in  the  leall  inftant 

*  of  time,  which  the  other,  tho'  the  ftrongeft 

*  we  know  of  befides,  could  hardly  accomplifli 

*  in  the  fpace  of  fome  Years,     And  yet^  this 

*  Fire  refides  in  the  liquid  Air,  nay,  perhaps^  in 

*  vacuo,  the  Air  being  expelled  by  this  vaft 

*  Heat,   and  that  without  the  leait  Pabulum 

*  to  fupport  it  I  and  it  always  remains  there, 

*  fo  long  as  the  Solar  Rays  continue  to  fall 

*  upon  Uie  Speculum**      Boerkaaves  Chym* 

VoL  L  p.  134.     Dailawe^  Tranflation. -t 

See  Dejinition  of  Heat,  Fart  IL  §  4, 

103,1  muft  acknowledge  my  felt  greatly  In- 
debted to  tliat  Author  for  this  hillory  of  the 
Mirror ;^  for  altho'  P^ilett  brought  it  to  EngimiJ^ 
yet  I  never  faw  it  (o  minutely  defcribcd  by 
any  Englijh  fFnUr,  and  therefore  muft  have 
been  fo  far  ignorant  of  fuch  a  marvellous  Power 
in  th?  Solar  Rays ;  but  yet  I  hope  to  be  ex- 
ctjfed  tho*  I  fliould  difiFer  from  that  celebrated 
Profeffor  in  my  Sentiments,  concerning  th^ 
inanacr  th^^^  aftonilMng  Heat^is  generated,  elpe- 

cially 


^ 
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cially  after  I  have  given  my  Reafons  for  fc» 
doing- 

1 04.  This  renowned  Author  feems  very  care-"^ 
ful  to  avoid  any  fundamental  Errors,  and'  parti- 
cularly in  his  enquiry  into  the  Nature  of  Firei 
yet  he  (with  many  others)  feems  guilty  of  a 
material^  tho'  common  miftaker  He  takes  it 
for  granted,  that  the  caufe  of  the  great  Heat  at 
the  Focus  of  burning  Glaffes  and  Mirrors,  is  the 
clofe  union  of  the  folar  Rays  at  that  point  i 
whereas,  were  that  the  true  Caufe*  there  muft 
iteceflarily  be  a  gradual  decreafe  of  the  I  leat 
from  the  focal  Point,  quite  down  to  the  face  of 
the  ^Crror,  where  the  parallel  Rays  firft  begin 
to  converge;  i,  e*  at  a  quarter  of  the  focal  di- 
ftance  from  the  Mirror>  there  muiV  be  nearly  a 
quarter  of  the  Heat ;  at  half  the  diftance,  half 
that  Heat ;  at  three  quarters^  three  'quarters  of 
the  Heat,  &c. 

105,  It  muft  alio  feem  reafonableto  expert 
that  fo  near  the  vertex  of  the  Cone  of  reflefted 
Rays,  where  the  Focus  of  Viletfs  Mirror  be- 
comes of  the  fame  lize  with  the  focus  oiT/chirn^ 
kaiifen^  glafs  Lens,  viz,  of  an  inch  and  half  Dia- 
meter, that  it  Ihould  burn  at  the  fame  part,  pro- 
portionably  with  Xfchirnhaufen%  Glafs ;  where-% 
as>  we  do  not  hear  of  any  confideraUe  Heat 
any  where  but  joft  in  the  focal  point,  confe- 
quently  the  mere  collefting  of  the  Rays  into  a 
lefs  fpace  cannot  be  the  Reafon  of  that  intenfe 
Heat* 

ig6t  Is  it  not  rational  to  fuppofe  that  thd 

caufe 


caufe  of  fuch  a  furprizing  Heat^  at  die  very  Fo* 
cus  only,  is  from  the  violent  attrition  which  the 
Rays  futfer  at  tliat  particular  point,  more  than 
any  where  elie,  by  means  of  their  aftual  croff* 
ing  each  other  at  tliat  part,  particularly,  fince 
the  natural  Heat  of  the  Sun  in  other  circum- 
fiances  appears  to  be  from  the  fame  kind  of  at- 
trition ot  the  Rays  againft  each  other,  as  was 
before  obiervcd.  —But  when  wc  coniider  fuch 
a  number  of  I^ys  crowded  into  the  compafs  of 
a  Circle  of  half  an  Inch  Diameter *i  while 
thofe  Rays  are  allowed  to  be  pafling  on,  with 
the  velocity  often  millions  of  miles  in  a  Minute, 
the  effetl:>  i,  e.  the  Heat  at  the  Focus,  feems  but 
the  natural  confcquence  of  the  Premifes,  viz. 
the  efFe<3:  of  the  crofllng  of  fuch  a  number  of  the  — 
Rays,  at  that  point  with  fuch  inconceivable  Ce- 
lerity. Nor  does  the  refledion,  or  refilition  of 
matter,  fo  perfcftly  elaftic  as  the  folar  Rays, 
againft  the  Speculum,  feem  to  deftroy  any  pait 
of  tlie  velocity  of  the  Rays,  fmce  the  heat  at 
the  Focus  is  fo  very  intenfe  after  refle<5tion. 
Does  it  then  receive  an  additional  Impetus  at 
the  face  of  the  Speculum  ?  Glafs  Refledlors  al-  ^'^ 
fo  burn  more  powerfully  than  gkfs  Refraftors, 
though  the  Sun's  Rays  pafs  twice  through 
the  Glafs  in  the  former,  and  but  once  in  the 
latter, 

107.  But  tho'  it  be  evident,  that  the  Sun's 
Rays  do  really  crofs  each  other  at  the  Focus  of  a 


*  The  Diameter  of  the  Focusr 


burning 
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fctirnittg  Glafs  or  Mlrron  to  all  thofe  who  are 
verfed  in  Optics,  or  who  have  made  Experi-^ 
meats  with  a  triangular  glafs  Prilm  in  a  darken* 
cd  Roojii;  yet  for  the  lake  of  thofe  who  are 
ilrangers  to  tbofe  Helpn,  I  fliatl  take  the  liber- 
ty of  delineating  an  Experiment  to  explain  this 

-Operation  of  Nature by  which*  all  who 

pleafe,  may  have  ocular  Denionftration  that  the 
Sun's  Rays  interfedt  at  the  Focus  of  burning 
GlalTes,  &c. 

Experiment. 

108,  Lets  Plate  2d  Fig.  6.  reprefent  the 
Sun.  A  B  the  Window  fhutter  of  a  darkened 
Room.  C  the  Aperture  thro'  which  the  Sun's 
Rays  are  to  pafs  to  the  Prilm  D  E  F  ^  thole 
Rays,  after  palBng  thro*  the  Prifni,  will  begin 
to  diverge*  At  a  fraall  diftance  beyond  the 
Prifm  at  G  H^  let  a  Sheet  of  white  Paper  be 
held,  whereon  the  Rays  may  fall ;  which  will 
appear  red  at  the  bottom,  and  of  a  violet  colour  1 
at  the  Top.  If  the  paper  be  removed  to  K  fl 
and  a  convex  glafs  Lens  be  held  to  fupply  its  ~ 
Place  at  G  H,  the  painted  Rays  after  palling 
thro'  the  Lens  will  converge  and  come  to  a 
Point  or  Focus  at  K,  in  like  manner,  as  when 
the  fame  Lens  is  ufed  a.^  a  burning  Glafs,  at 
which  focal  Point  the  Colours  diHippearj  and 
to  prove  that  the  Rays  crofs  at  that  Point,  if  the 
Paper  be  moved  beyond  the  point,  the  Colours 
begin  to  appear  again,  but  inverted  j  fo  that 
the  red  Rays,  which  before  at  H  appeared  at 

bottora 
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bottorfi,  do  aftenvards  appear  at  M  at  tlictopi 
and  the  violet  Rays,  which  before  appeared  at 
the  top  at  G,  do  afterwards  appear  at  the  bot^ 
torn  at  L.  See  Sir  Ifaac  Newton's  Optics,  ^d^ 
Edit.     Book  L  Part  IL  Experiment  lo* 

109.  Bat  exclufive  of  this  Experiment,  fi6 
one  can  reafonably  doubt  of  the  Rays  interfeft* 
ing  at  the  Focus  of  Burning-Glafles,  v^rho  does 
but  obferve,  that  if  a  common  Burning-glais  be 
Oppofed  to  the  Sun,  and  the  Objeft,  on  which 
the  refrafted  Rays  fall,  be  held  ihort  of  the 
FocuSj  and  moved  gradually  farther  and  farther 
from  the  Glafs,  that  the  lucid  Circle  grows 
left  and  lefs  till  the  Obje£t  comes  to  the  Focus^ 
and  after  tlut,  if  it  be  moved  ftill  fardier  and 
farther,  the  Spot  enlarges  in  the  fame  proportion 
as  it  leflened  before, 

1  ro.  From  the  foregoing  Account  ofFilett's 
curious  Mirror,  -and  a  due  confideration  of  the 
fimilarity  of  the  ele<ftrical  Fire  and  the  ele- 
mentary Fire  of  the  Ancients  as  explained  by 
Biftiop  Berkeley,  we  might  (  were  it  not  for 
prejudice )  arrive  at  every  thing  neceflary  to 
conduft  us  to  the  Knowledge  of  the  Nature  of 
that  abftrofe  fubje<5t  Fire*  This  being  the  Cafe, 

111*1  fhall  therefore  once  more  enquire  in* 
td  the  originai  Caufe  of  all  our  mlftakes  con- 
cerning Fire^  becaufe,  probably  alter  that,  we 
may  fo  far  prevail  with  ourfelves,  as  to  examine 
the  Evidences  on  the  other  fide.  —  Such  capi* 
taJ  Miftakes  on  Enquiry,   we  ihall  find  to  be 

tmts^w^Xy  owing  to  the  manner  of  receiving  our 
G  g                         firil 
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firA:  Idc»,  Vi2.  by  the  Senfes. 

112.  Thofe  early  Impreflions  that  were  made 
upon  us  by  that  Ekrhentj  or  Principle,  were 
from  its  Effcft ;  viz,  the  Heat  we  received  from 
it.  For  which  reafon  it  vvras  fcarce  poffible  for 
rMs  to  make  a  proper  diftinftion  betweenr  the 

^Firc  and  the  Heat;  that  is,  between  ih^Cau/i 
and  the  EffeSl.  We  imagined  that  Fire  wa» 
Heat,  and  Heat  was  Fire ;  and  even  to  this  day 
we  confound  the  Terms  and  ufe  them  promif- 
cuoufly,  infomuch,  that  whenever  we  found 
the  greateft  Heat,  we  always  thought  it  a  fiirc 
and  certain  Mark  of  the  greateft  quantity  of 
Fire ;  whereas,  from  the  foregoing  Reafoning, 
it  evidently  appears  that  a  greater  Heat  is  only 

^  a,  fign  of  a  greater  Attrition  of  the  parts  of  Fire 

againft  each  other. That  common  and 

predominant  foible,  which  is  fo  naturally  in- 
terwoven as  it  were  into  our  very  Make  and  Con-- 

Jlitution^  namely,  that  of  judging  of  things  ac- 
cording to  Senfe,  prevents  us  from  attempting 
•a  ftridt  examination  :  The  firft  Impreflions  are 
generally  fo  ftrong  and  fo  deeply  rooted  as  to  be 
a  kind  of  fecond  Nature,  and  which  is  ever  im- 
proving through  length  of  time ;  and  fince  no- 
thing can  be  of  much  longer  date  than  fuch 
Miftakes  concerning  the  Nature  of  Fire,  it  can 
be  no  wonder  if  they  fhould  be  found  the  moil 
difficult  to  eradicate  of  any  others. 

113.  Another  capital  Miftake  is  our  laying 
it  down  as  a  fure  Maxim,  that  the  motion  of 
Fire  is  the  fole  caufe  of  Heat,     The  Solar 

Rays 
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Rays  for  inftance,  which  all  allow  to  bt  real 
Fire,  the  motion  of  which  is  fo  great  as  to 
move  at  the  rate  of  ten  Millions  of  Miles  in  a-- 
Minute,  yet,  they  are  not  pollelied  of  any  Heat 
or  warmth,  fo  long  as  they  pafs  on  uniformly 
hy  the  fide  of  each  other*  See  Seft.  79,  Part  IL 
Nor  is  the  clofer  union  of  the  Rays  of  much 
greater  effeft,  fince  no  confiderable  Heat  was 
produced  in  all  the  whole  limits,  of  the  Cone 
of  Rays  of  Fikf/s  Mirror,  but  at  the  Vertex 
only;  which,  had  the  clofer  union  been  the 
Caufe  of  the  Heat,  fuch  Heat  muft  as  obferved 
at  Sedt-  107,  Part  II,  have  been  gradual,  and  In 
proportion  to  the    dilliance   Horn  tlie  Focus, 
Confequently  the  intenfe  Heat  was,  as  before 
obferved,  the  EfFe<ft  of  the  violent  Attrition  that 
the  Rays  muft  necelTarily  fufter  at  the  place  of 
Interfeftion*     Can  it  appear  ftrange  then,  if 
amidfl  fo  much  Ignorance  and  fo  many  formi- 
dable Errors  the  Subjea  fhould  feem  untrafta- 
ble^  as  it  is  called  ?  Aftronomy  and  other  Scien- 
ces were  neceflarily  as  untradtable  and  unfalif- 
faiftory  fo  long  as  we  endeavoured  to  account 
for  Appearances  from  falie  Principles.  See  ScA* 
63.  Part  IL 

114.  From  the  foregoing  Effeds  of  the  Mir- 
ror, we  may  with  certainty  conclude,  that  to 
conftitute  Heat  in  the  higheft  Degree,  three 
Things  are  requlfite;  viz.  The  greatell  quan- 
tity of  elementary  Fire :  The  clofeft  Union  of 
its  Particles*,  and  the  moft  rapid  and  violent 

*  Xh^  Diameter  of  the  Min-or  was  43  Inches,  and 
G  g  2  Attrition 
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Attritioii  of  tlicm  againft  each  other ;  but  yet, 
-|t  is  ecjually  certain  that  neither  quantity,  mo- 
tion, nor  union,  can  feparately  generate  luch  an 
Effeft ;  but  all  thole  Caulcs  mofl  concur  tu  the 
produftion  of  it. 

J 1 5.  The  difcovery  of  a  more  fubtile  elafHc 
Fluid  than  that  of  the  common  Air  has  con- 
ducted us  to  the  Knowledge  of  many  Things^ 
which  we  were  for  a  long  time  entirely  igno- 
rant of. 

116.  The  common  Air  being  the  mofl:  elaftic 
pf  all  Things  we  had  any  knowledge  of  before^ 
and  that  being  found  to  be  far  from  perfe£tly 
elaftic,  we  feemed  to  lay  it  down  as  a  certain 
nofitionj  that  there  was  no  fuch  Thing  in  Na- 
ture as  2  Body  perfedly  elaftic  1  whereas  w^ 
haye  now  the  great  ell  realbn  to  believe  the 
cledric  Fluid  to  be  endued  with perfeB  ElaJIir 
fity^  or  at  leaft  that  the  Solar  Rays  are  fo,  which 
-  fcem  to  be  only  the  fame  elaftic  Fluid  in  a  difr 
I5srent  form* 

1 1  y.  Had  not  thofe  Rays  been  perfeflly  elafi- 
tic,  the  rcfiedtion,  refilition  or  rebounding  of 
Lfhcm,  after  daihing  againft  the  face  of  FUetts 
Mirror  with  fuch  great  violence,  would  havp 
very  piuch  retarded  their  Velocity^  whereas  oa 
|he  contrary  we  find  the  Kays  from  his  Mirror 
after  fi^ch  a  full  ftop>  which  they  fuffered  at  the 

the  Uumeter  of  the  tocus  was  but  I  an  Inch^  con^ 
iequeatly  the  Area  of  the  latcer  was  contaitied  ys9^ 
times  in  the  Area  of  the  former,  or  as  7396  tu  i» 
See  the  Frujpofition*  p*  17U 
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ffacc  of  it,  yet  burned  much  mor??  intcnfcljr 
than  thofe  from  Tjchirnhaufeh'^^  whicK  wd^ 
pnly  refradted  ;  and  this  may  tempt  us  to 
imagine,  that  the  flays,  by  means  of  fuch  ?^ 
RebuiF,  received  an  additional  Impetus,  fitidb! 
jhe  Heat  fo  much  exceeded  that  of  the  other, 
though  it  was  of  a  larger  Dianieter  than  VHett^^ 
Mirror.  ' 

1 1 8 .  It  may  perhaps  be  objefted  that  Tfcbirn-f 
bauferi^  Glafs  having  a  greater  focal  Diftancer, 
might  be  a  reafon  that  the  Heat  was  not  io  in- 
tenfe,  or  elfe  that  the  Caufe  of  the  diffprendp 
5yas,  becaufe  in  the  one  cafe  the  Rays  pals  thijc)* 
another  Medium,  v\i.  that  of  the  Glafs,  whcre^ 
gs  in  the  other  it  was  only  reflected  from  thi 
poliflied  furface  of  ^e  Mirror*  But  fuppofing 
iuch  ^n  objedtion  to  be  well  founded,  yet  nei-^ 
(her  of  them  invalidates  the  fuppolition  of  ji 
perfedt  Elafticity  of  thofe  Ray«,  nor  that  of  thfl{ 
increafe  of  velocity  after  being  reflected ;  for 
if  there  be  two  Glafles  of  equal  diameter,  and 
focal  diftance,  and  the  one  refradt  and  the  othe 
rpfledi;,  the  EiFe<ft  of  ^he  latter  will  be  muc| 
greater  at  the  Focus  than  that  of  the  form<f^^ 
notwithftanding  the  Rays  in  the  latter  ca/fe^ 
inuft  pafs  twice  through  the  Glafs,  /.  e-  Firftj^ 
before  they  arrive  to  the  polifhed  Metal  at  the 
back  9f  the  Glafs,  and  again  when  they  are:  re-f 
fledled  back  to  the  Focus;  wherpas  in  the  fornw 
er,  viz.  that  of  refrading  Burners,  it  pafleth 
thro*  the  Glafi  but  once,  as  I  have  before  rc^ 
marked. 
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119.  Finding  that  fuch  a  violent  Heat  wat 
I  produced  merely  by  the  mutual  Attrition  of  the 

J>articles  of  Fire  againft  each  other^  I  was  no 
onger  at  a  lofs  for  a  Reafon,  why  the  Heat  of 
[the  Solar  Rays  was  fo  much  lefs  at  the  fummits 
[of  the  higheft  Mountains  than  at  the  bottom; 
on  the  former  of  which  the  Snow  remains  all 
the  Year,  while  at  the  latter  the  moll  fultry 
Heat  is  produced  ;  For  fmce  it  plainly  appears 
^  that  the  converging  of  the  Rays  or  rather  their 
interfeiling,  is  the  Caufe  of  fo  great  a  degree 
of  Heat,  confequently  their  diverging  ^,  muft 
be  the  Caufe  of  a  proportionably  kis  degree,  as 
tlie  Effefts  manifeftly  fliew. 

120,  Thefe  Speculations  were  naturally  pro* 
duftive  of  others  relating  to  the  fame  Subjeft, 
but  what  principally  engaged  my  Attention 
was  the  Ufe  and  Office  of  the  Sun,  which^  from 

'  the  EfFeds,  appeared  to  be  a  Circulator  of  Fire  1 
for  as  he  is  conllantly  emitting  numberlefs  Rays 
from  his  Body,  fuch  a  vaft  Confumption  muft 
(to  maintain  an  Equilibrium)  require  as  con- 
ant  a  fupply,  but  of  this  in  the  next  Chapter* 

*  If  the  Rays  of  the  Sun  are  emitted  perpendi- 
cularly frum  his  Surrace,  parallel  Rays^  as  they  zrt 
tailed,  muft  be  improper  Terms,  fince  they  muft  then 
foe  rather  Uke  fa  many  Radii  from  the  Center  of  % 
Circle  continually  diverging. 
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CHAP.     V.        Part  II. 

SECTION.     121.  - 

A  new  and  brief  Theory  of  the  Of^ 
fee  of  the  Sun;  with  Remarks  on 
Motion. 

^^^1^  cjprtain  anonymous  Author  on  the  hif* 

^  A  "^  riian  Soul  realbns  thus. 

^^^H^yk     ^2^-  *Amidft'the  numberlefs  En-* 

*  quiries  Mankind  have  been  bufied  about,  that 
^  of  the  Nature  of  the  Soul  of  Man,  the  think- 

*  ing  and  reafoning  Principle  within  us,  either 

*  confidered  in  itlelf,  or  in  a  State  of  Unioij 

*  with  the  Body,  fecms  negledted  or  not  puir«j 

*  fued  with  Succefs ;  and  though  one  might 

*  well  exped:,  in  thefe  inquifitive  Times  at 

*  leaft,  the  Subjedt  fliould  become  familia'r,  yet 

*  we  find  the  Accounts  we  have  of  it,  either^ 

*  from  ancient  or  modern  Writers,  are  moilfl^ 

*  dark  and  abftrufe,  or  indeed  oftentimes  quite 

*  inconfiftent. '     And  may  not  I  remark  ? 

123-  Nor  have  we  much  lefs  reafon  to-ad** 
mire,  that  the  Ufe  and  Office  of  the  Sun  has 
not  been  more  confidered,  particularly  when 
we  refied:  on  the  remarkable  pains  and  induf* 
try  of  many  of  the  tfiofl:  eminent  and  ingeniout 
Naturalifts,  both  ancient  and  modern,  all  en-y 
gaged  in  the  truly  laudable  Defign  of  cultiva** 

ting 
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ling  the  fublime  Science  of  Aftronomy,  which 

Study,  one  (hould  imagine  would  naturally  have 

conducted  them  to  the  Confideratian  of  that 

j  tnoft  remarkable  and  confpicuous  of  all  other 

^  Objefts  in  the  whole  vjllble  Creation,  and  which 

has  fo  much  the  Appearance  of  the  Primum 

^  Mobik  in  our  Syftcrii. 

The  Magnitude  of  tlie  Sun, 

124*  The  Diameter  of  the  Earth  on  the 
ftriileft  examination  being  found  ^964  Eng-- 
'lijh  Miles  nearly,  and  that  of  the  Sim  an  hun- 
dred times  greater,  we  have  confequently  fiif- 
iicient  Data  fo  inveftigate  bis  other  Dimemlons; 
'which  are  as  follow:  If  the  Diameter  of  the 
^Sun  IB  796400  Englijfj  Miks,  the  Circumfe- 
rl'ence  will  be  2501 97b  j  the  Area  of  the  great- 
XtH  Circle,  or  Face  of  the  Sun  4981422747841 
the      luperficial     Content      1 992569099 1 36 
Square  Miles  j  and  the  folid  Content  will  be 
264479674235618688  cubical  Miles. 

12^.  What  a  fhupendous  Mafs  this  f  niof! 

^Kcquifitely  formed  and  adapted  to  the  Office 

for  which  it  was  ordained,  and  witli  no  lefs 

than  infinite  Wifdom  !  And  yet,  when  we  take 

a  general  furvey  of  the  works  of  the  Creation, 

k  we  find  nothing  made  in  vain  1  nothing  fuper-* 

I  fluous  or  redundant ;  and  notwithftanding  l\m^ 

all  is  performed  ( as  Sir  Ifaac  Newton  has  clear* 

I  !y  demonftrated  in  his  Principia )  with  Mathe-* 

matical  exaftnefs  I 

126.  That  fo  large  a  Body  was  created  for 

Ends 
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Ends  proportionably  great,  cannot  be  doubted  | 
and  its  very  fitiiation  is  no  fmall  indication  of 
the  lame.  What  thofe  Ends  are,  tho'  it  may  be 
impofiible  ever  to  find  theni  all  out^  yet,  by 
.^proceeding  with  due  caution,  we  may  very  pro- 
^bably  be  able  to  obtain  fufficient  Data  to  con- 
duit us  to  many  ufefal  Truths  j  and  even  when 
the  Analogy  appears  truej  and  yet  falls  fliort  o£ 
a  Demorlrtration,  it  may  then  be  put  down  b*jr 
Way  of  Interrogation  or  Quaere,  that  the  fame 
Thing  may  be  farther  enquired  into  by  others, 

127.  The  next  remarkable  Charafteriftic  re- 
lating to  that  glorious  Objed:,  and  which  is 
moll  obvious,  are  the  Rays  perpetually  darting 
from  him  :  This  Phamomenon  feems  to  indi-^ 
cate  and  point  out  his  Office,  viz.  that  of  a 
Circulator.  For,  as  I  hinted  aboVe,  as  he  is 
every  moment  emitting  his  Beams  from  all  parts 
of  his  Body,  it  may  rationally  be  prefumed,  that 
as  conftant  a  fupply  of  the  fame  elementary  Fire 
will  be  thought  abfolutely  neceflary  in  order  to 
preferve  an  Equilibrium. 

i28rAs  in  Mathentiatics  there  is  no  pro- 
ceeding forward  without  proper  Data,  fo  it 
fares  in  Philofophy;  unlefs  the  Problem  have 
fufficient  Data,  the  Mathematician  labours  in 
vain,  and  Can  never  inveftigate  his  Theorem; 
ito  more  can  the  Philofopher  witliout  proper 
Requifites  inveftigate  his  Theory, 

129,  Arguing  (rota  Analogy  is  an  approved 
method  of  invefligating  tlie  Knowledge  of 
Tilings.  Now  the  Bodyof  Man  has  been  thought 
HJv  by 
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.by  ibme  of  the  moft  curious  Ohferverfi  of  N^- 

|ture,to  be  analogous  to  the  Syftemufthe  World; 

tand  was  therefore  termed  the  MicrQmfnh  or 

''qrld  in  miniature,  to  didinguini  it  from  the 

facrQCoJm  or  great  World-     Let  us  then  con- 

ider  the  Mkrccofm  which  we  beft  underftand  : 

LThis  minute  World  we  know  to  be  compofed 

of  Solids  and  Fluids,  and  to  be  full  of  MotioR, 

,^^nd  alio  that  the  Motion  of  the  folid  Parts  (and 

.coulequently  that  of  the  whole  Machine)  k 

from  the  eflfedls  of  the  motion  of  the  bodily 

"*^laidsi  for  if  their  Motion  be  retarded  in  any 

iegree,  a  proportionable  defeft  is  lure  to  follovr 

imong  the  fdids  alfos  and  whenever  their  mo^ 

Ttion  entirely  ceafes,  the  whole  Machine  be- 

^comes  motionlefs,  inanimate,  and  dead. 

130.  Tl^e  next  thing  to  be  conliderdi   1% 
le  phyfical  caufe  of  this  natural  motion  of  the 

^odily  Fluids  i which  motion,  we  are  well 

fured,  is  performed  by  the  Heart :  An  Engine 

Inrtrument  fitly  contrived  and  adapted  for 

lat  purpofe,  and  placed  in  the  moil  com* 

"xnodious  part  of  the  minute  Syftein  for  that 

End. 

131*  If  then,  I  fay>  the  fureft  way  to  arrive 
It  the  Truth,   is  to  argue  from  Analogy,  i,  e^ 
froinThtngs  well  known,  to  thofe  Icfs  known  | 
fthe  Macracojm^  or  great  World  is  alfo  well 
ilcnown  to  confift  of  folids  and  fluids,  und  to 
)e  repkte  with  a  variety  of  Motions  i  which 
lotions,  from  repeated  Obfervations,  appear 


—  Id  he  owih^  to  the  f*ffe^5 


of  an  aiUvc  ^tkenal 
Ffmd: 


(  ^35 

Fluid:  This  has  been  often  conjeftured  before, 
and  infifted  on  by  forae  of  die  greatell  and  moll 
eminent  Philofophers,  particularly  Sir  I/mc 
Newton  and  Bifhop  BerkJej;  but  as  their  Rea- 
ibning  could  never  be  fufficiently  fupported  by 
proper  Experiments  before  the  late  Difcoveries 
by  Ele*!lricity,  the  Evidences  they  produced 
were  not  properly  regarded. 

13a-  From  the  fame  methocf  of  Reafoning 
we  are  naturally  conduded  to  the  Sun,  as  a 
Circulator  in  the  Macrocqfm^  which  ( as 
we  find  by  the  effeds  of  thofe  Burning  Mirror;.) 
fends  forth  flich  plenty  of  a  powerful  astherial 
Fluid,  or  pure  elementaiy  Fire. 

133.  Since  then,  by  this  method  of  Reafon- 
ing,  wc  compare  great  Things  with  fmall,  may 
not  the  Sun  with  fufficient  Propriety  be  term- 
ed the  Cor  Mundi  or  Heart  of  the  World,  fiml- 
lar  in  its  Office  to  the  Heart  in  the  Body,  dif- 
penfing  the  astherkl  Fhiid  to  die  utmolt  limits 
of  the  Syftem*  ?  Particularly  when  we  confider 
that  fuch  a  conitant  emiflion  of  that  ^therial 
Fluid  from  the  Sun's  Body,  mult  require  as  con^ 
ftant  a  fupply  5  how  that  is  performed  I  am 
now  to  enquire. 

134.  This  Fluid,  like  the  Blood  in  thq  Bo- 
dy, is  from  thence  returned  to  maintain  the 


*  The  fame  Doftrine  is  illuftrated  by  obfcrving 
that  die  Tails  of  Comets  are  always  driven  by  the; 
Solar  Rays  to  the  Qppofite  part  of  the  Comet's  Body 
Jrom  thcSun,  even  after  ics  Perihelion^  as  wdl  as  before, 

H  h  a  Cir- 
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Circulation  :  For  as  the  Blood  in  the  Micro- 
cofm  is  by  the  force  of  the  Heart  protruded  to 
the  utmoil  limits  of  the  Minute  Syftepi,  and, 
when  it  can  proceed  no  farther,  returns  back 
to  the  Heart  again  to  keep  up  and  man  tain  the 
Circulation  i  fo^  if  the  Analogy  holds  good,  th^ 
a;thereal  Medium  in  the  Ma^rocofm  when  pro- 
truded to  the  utmoft  limits  of  the  tyftem  of  the 
World,  and  can  proceed  no  farther,  returns  in 
like  manner  back  to  the  Sun  to  maintain  the 
Circulation;  by  what  means  fuch  a  Return  i^ 
ciFeded  in  the  Macrocofm^  I  fliall  endeavour  tQ 
ihew. 

135,  According  to  the  modern  Aftronomy, 
every  fixed  Star  is  of  the  fame  Nature  and  per- 
forms the  fame  oiHce,  that  the  Sun  does  in  our 
folar  Syrtem,  which  opinion  is  fupported  with 
many  rational  Arguments,  fome  of  which  are 
the  following, 

136,  Firfi.  The  Light  of  the  fixed  Stars  is 
not  a  borrowed  Light,  like  that  of  the  Planets  ^ 
but  innate,  as  that  of  the  Sun, 

137,  Secondly.  Their  diftance  is  foimmenfely 
great,  as  to  afford  no  perceptible  annual  Paral- 
laXi  that  is,  lb  great  that  the  diftance  of  16^ 
Millions  of  Miles  (equal  to  the  diameter  of  thp 
Earth*s  annual  Orbit)  nearer  or  farther  from 
them,  makes  no  fenfible  difference  in  their  Al- 
titude J  neither  does  a  celeftial  Telefcope,  which 
rnagnil^es  above  an  hundred  times^  make  any 
difference  as  to  their  Magnitude,  which  arq 
undoubted  Indications  that  tlieir  diftance  is  im-p 
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menfely  great:  And  conlequently, 

138.  T'hirdly.  If  the  Sun  were  placed  at  tha 
fame  vart  diftance,  it  would  appear  like  fuch> 
another  lucid  point. 

139.  Every  fixed  Star  then,  being  allowed 
to  be  the  Center  of  a  Syftem  of  Planets  and  Co-* 
mets,  performing  the  lame  Office  of  the  via- 
ble Sun,  and  like  that  perpetually  darting  off 
iheir  radiant  Beams,  to  the  utmoft  bounckrica 
of  each  refpeftive  Syftem  and  far  beyond  i  the 
confequence  muft  be  that  the  profound  Abyfs, 
or  what  we  call  the  immpiife  Void,  is  moft  re- 
plete with  ^ther  of  all  other  parts,  that  is, 
that  part  of  Space,  which  we  thought  the  moft 
void  and  empty,  contains  the  greateft  fullnefs, 
and  the  d^nki^  .Etheri  i*  e,  the  farther  from 
thofc  fcveral  Circulators,  the  more  denfe  it  i^ 
conceived  to  be, 

140-  To  render  this  yet  more  plain  and  in- 
telligible, fee  Plate  L  which  will  convey  a 
more  clear  Idea  than  ^  multitude  of  Words : 
Where,  the  main  Plate  reprefents  the  Solar  Sy- 
ftem;  S,  at  the  Center,  repreients  the  Sun;  and 
the  6  concentric  Circles  the  feveral  Orbits  of 
the  6  primary  Planets,  The  irnall  Lines  or 
ftrait  Strokes  are  to  reprefent  the  Solar  Rayv 
the  fame  is  underftood  of  all  the  reft,  i,  e.  from 
the  fevera]  furroiinding  Syftems. 
.  X41*  Thefe  Things  confidered,  let  us  hear 
Sir  Ifaac  Newton  himielf  Every  Body,  he  fay  s^ 
endeavours  to  go  from  the  denjer  part  of  the  Me^ 
^um  tQpardf  tb^  rarer  i  ^  And  if  this  Medium 

'  be 
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^  be  rarer  within  the  Sun's  Body  th^n  at  hjlr 

*  Surface,  and  rarer  there  than  at  the  hon- 

*  dredth  part  of  an  Inch  from  its  Body,  and 

*  rarer  there  than  at  the  fiftieth  part  of  an  IndSf 
'  ^  from  its  Body,  and  rarer  there  than  at  the 

*  Orb  of  Saturn ;  I  fee  no  reafon  why  the  inw 
«  creafe  of  denfity  fliould  flop  any  where,  and 
«  not  rather  be  continued  thro*  all  diifehces; 

-  ^  from  the  Sun  to  Saturn  and  beyond.     And 

*  tho'  this  increafe  of  Denfity  may,  at  great  di£M 

*  tances,  be  exceeding  flow,  yet  if  the  elaffic* 
<  force  of  this  Medium  be  exceeding  great,  it^ 

—  *  may  fuffice  to  impel  Bodies  from  the  deI1ie^ 

*  parts  of  this  Medium  towards  the  rarer,  wiA 

*  all  that  Power  which  we  call  Gravity,  And 
«  that  the  elafliic  Force  of  this  Medium  is  cx- 
^  ceeding  great,   may  be  gathered  from  the 

*  fwiftnefs  of  its  Vibrations/  Optics,  Quen  21. 

142.  Thefe  Things,  though  .delivered  as  a 
Query,  muft  be  allowed  to  be  his  real  Sentir 
ments,  as  is  manifefl  from  the  Advertifement 
in  the  2d.  and  later  Editions  of  his  OpticSp 
•where  he  acquaints  us  that  to  fhcw  he  did  not 
take  Gravity  for  an  eflfential  Property  of  Bodies, 
he  had  added  oneQueftion  concerning  its  Caufe> 
chufing  to  propofe  it  by  way  of  a  Queftion,  bc- 
caufe  he  was  not  then  fatisfied  about  it  for  want 
of  Experiments. 

143.  Thus  far  Sir  Ifaac's  Opinion  feem^ 
to  coincide  exa<Sly  with  the  prefent  Plan* 
Since  then  it  feems  reafonable  to  fuppofe  that 
the  farther,  the  Solar  Rays  proceed  from  hioiy 
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the  more  dcnfe  they  are,  conlequently  whcrf 
tl>ey  have  gone  on  fo  far  as  to  meet  with  thofd 
from  the  neareft  Syftems  around  diem,  they 
niud  in  thofe  far  diftant  Regions  be  denfeft  of 
all.  Is  it  not  then  natural  to  conclude,  that  at 
fo  denfe  a  part  of  an  extremely  elailic  Medium, , 
it  muft  from  thence  return  again  to  the  moft 
jare  part  from  whence  it  was  fent,  and  in  its 
progrcls,  caufe  the  centripetal  Force  of  the  Pla- 
fiets,  i.  e.  that  Force  which  caufes  them  to 
gravitate  towards  the  Sun  ?  Hence  a  Circula- 
tion in  the  Macrocajm  appears  as  agreeabla 
with  Reafon,  as  a  Circulation  in  the  Mi-- 
crQcafmi  and  that  Gravity  h  performed  by  aj| 

impe/Img  Force, Is  it  not  reaibnable  tofup- 

pofe  that  fach  a  gradual  increafe  of  die  denfity 
of  ^ther  from  the  Sun  ta  the  utmoft  Limits, 
is  the  true  inechanical  Caufe,  why  Satum  in 
tlie  denfer  part  of  the  Medium  moves  flower 
tlian  Jupiter  in  a  rarer;  and  again,  Jupiter  thaa 
Mar^*  Mars  tlian  the  Earth  ?  &c. 

1 44»  What  a  complete,  glorious,  and  ftu^ 
pendous  piece  of  Machmery  is  the  Solar  Syftem  t 
How  much  more  fo  is  the  whole  frame  of  Na- 
ture !  And  how  confummate  the  Power,  the 
Wisdom,  the  Goodness  of  the  Divine  and 
incomprehcnfible  Arcliitea;  of  the  Univerfe ! 

145.  Hence  there  appears  another  general 
Game  of  Motion  in.  the  World  than  what  ha3 
been  commonly  fuppoied,  and  an  adequate  me-* 
tljod  tu  render  the  centripetal  Forces  of  the 
Plant  ts  iwid  Cometh  iiiteHigiblc 
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146,  If  we  ddf  but  caft  an  Eye  of  conteiu- 
plaiion  on  the  general  Phenomena  of  Niitiire^ 
we  perceive  Motion  in  almolt  every  part.  — - 
[^  That  the  Matter  contained  in  the  vilible  Crea- 
tion is  full  of  Motion^  is  fo  obvious  as  not  to  be 
denied,  tho'  the  mechanical  Caufe  of  it/  and 
hovir  fupported  and  preferved,  has  been  milch 
controverted.  But  fo  long  as  we  were  ignorant 
of  the  Exiftence  of  a£live  Matter  which  we  have 
now  difcovered,  fo  long  we  were  neceffarily  ig-. 
nprant  of  the  Caufe  of  it :  Before  a  fobtile 
Medium  or  /Ether  was  difcovered,  Motion  was 
given  up*  along  with  other  im  mechanical  Can- 
-  jiis,  to  be  performed  by  the  immediate  influence 
of  the  iirft  Caufe*  —  Before  fuch  Difcovery,  we 
feemed  very  naturally  to  conclude  that  all  Mat- 
ter 'W^S  inert,  whereas  we  now  find  we  were 
greatly  miftaken,  and  that  there  are  aftivePar-* 
^ticles  of  Matter  exifting  as  well  as  pafTive,  the 
fffefts  of  which  aftive  Particles,  particularly 
thofe  contained  in  the  pores  of  grofs  Bodies, 
were  luch,  that  die  grofs  Particles  ihcmfehes 
appeared  (in  many  different  Circumftances)  to 
he  endued  with  aBive  Properties,  But  had  wne 
attended  to  Sir  ljaac$  Principia,  we  might  have 
learned  better  j  there  he  informs  us,  that  the 
feeraing  activity,  is  not  in  the  grofs  Particles 
theniieives  but  from  the  fubtile  elaltic  Medium 
contained  in  their  pores*.  This  is  indeed  a 
much  more  accurate  Defcription  of  it,  than  could 
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See  the  laft  l^aragraph  of  his  Princip* 


have 


hiVe  been  reafonably  expefted  at  that  time» 
particularly  as  he  confefTed,  he  was  at  a  [oh  for 
proper  Experiments  to  prove  the  manner  in 
^Vvhicli  it  adled. 

1 47.  Nature  almofl:  every  where  appears  t6 
^:l>e  replete  with  phyfical  Caufes  to  produce  all 
|4cinds  of  necellary  MotioRSi  not  only  among 
LAnimalst  Vegetables,  &c.  but  even  in  the  ce-^ 
.Ictlial  Regions :  — For  all  motions  in  the  Mi-- 
^crac&fm  bdth  voluntary  and  natural  the  moft 
^eniple  provifion  is  made:  And  can  we  ima- 
),gine  a  lets  provifion  for  Motion  in  the  Macr^-^ 
^vofm^  particularly  now  we  have  made  fo  full 
y^  Difcovery  of  fuch  an  adlive  Agent  exiiling 
vin  Nature  as  was  fcarce  credited  before? 

148,  A  principal  Caufe  of  Motion  aniong- 
^  inanimate  Things  is  the  deftroying  and  refto- 
[ting  of  the  Equilibrium  — ^The  effedis  of  almoft 

every  one  of  thofe  remarkable  Experiments  in 

Eleftricity  performed  by  Dr.  Franklin  *,  feems 

^to  be  founded  upon  Nature's  Effort  to  reftord , 

^the  deftroyed  Equilibrium  by  means  of  the  ex- 

^ceeding  Rarity  and  Elaiticlty  of  the  fubtild 

Fluid  alternately  everting  their  different  and 

.contrary  Forcesi  adting  with^  or  counterafting 

thefpring  and  preffure  of  the  Atmofphere.  sdly. 

Heat  and  Cold  alfo  feem  produftive  of  like  ef^ 

fefts,  which  two  oppofite  quaUties  arc  wonder* 

ful  :  What  inftmments  of  Force  may  be  work* 

•  cd  by  the  alternate  Powers  ( if  they  may  be  lb 
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^mlned  )  of  Heat  and  Cold,  ^itnefs  the  Fire- 
-engine contrived  for  raifing  Water  out  of  Mines, 
^&C'  the  operation  of  which  is  began  and  con- 
'  tinned  by  no  other  artificial  means  than  thole 

two  Oppofites  alternately  produced  j  viz.  firll, 
'a  Heat  which  deflroys  the  EquiUbrium,  and 

again,  that  Heat  checked  with  a  iudden  Cold 

to  reftore  it. 

149,  The  EiFe<fts  of  thofe  two  Oppofites  in 
I^aturefWcm,  as  before  obferved,of  liich  weight 
in  the  eileem  of  the  great  Lord  Bacon^  that  he 
compared  them  to  her  two  Hands  1  how  much 
more  then  had  he  Hved  to  fee  the  wonderful  ef- 
fefts  of  Oppofites,  which  are  brought  about  by 
thofe  two  inherent  Qiialities  of  this  grand  Prin- 
ciple of  Nature,  namely,  exquifite  Rarity  and 

Elafticity  in  the  Medium  juft  difcovered? 

Thefe  and  many  other  indications,  conlpire  to 
point  out  a  univerfal  Motion  througlwut  all 
Nature,  of  which  this  fubtile  Medium  is  the 
undoubted  Caufe, 

150.  Thole  who  had  rejeded  fuch  a  Me- 
dium>  and  confequently  fuch  a  manner  of  Rea^ 
fofting  were  much  diftrefled  for  the  Caufe  of 
iuch  a  Motion,  having  thereby  fliackled  them- 
felves  with  infupcrable  Difficulties  and  Incon-» 
fiftencies,  as  wiU  manifeftiy  appear  by  the  fol- 
lowing Tranfcript* 

1 5 1  *  *  Among  fecond  Caufes,  Motion  Is  the 

f  tprincipal  immediate  Agent  and  Injirument  of 

*  all  die  Effe<fls,  Operations  and  Pha^nomena^ 

?  that  are  produced  in  the  material  Univerfe^ 

!  *  and 
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and  is  the  primary  Canje  upon  whicli  the 
Power,  Force^  and  Energy  of  every  Body,  or 
Syftcm  of  Bodies  wholly  depends.    For  Mat- 
ter, or  Bodies  without  Motion,  c^n  neither 
fuffer  any  change  in  themfelvcs,  nor  pro- 
duce any  change  or  alteration  in  other  Bo- 
dies, but  would  remain  fpr  ever  in  a  llate  of 
abfolute  Reft  and  Inadivity ;  fo  that  \^4iat- 
ever  changes  or  mutations  happen  in  Bodiesi 
the  fame  are  all  neceffarily  produced  by  Mo- 
tion, either  added  thereto,  or  fubtraftcd  there- 
from.    For  which  Reafon  we  find>  that  ac* 
cording  to  the  prefent  eftablifhed  order  of 
Nature,  Matter  and  Motion  are  rendered  in-» 
feparable ;  the  whole  Syllem  of  Matter,   and 
all  material  Beingf^,  both  animate  and  inani- 
mate, being  for  ex  er  fubjed:  to  Ibme  degree 
of  Motion,  more  oi-  Ids,  by  which  they  arc 
kept  in  a  continual  Circulation  and  Fhmon* 
and  thereby  fitted  to  undergo  and  pafs  thro* 
different  States,  Forms,   Periods^    and  Ap- 
pearances, according  to  the  final  Ends,   and 
Appointments  of  Providence.     And  thus  we 
obferve,  that  all  animal  and  vegetable  Bodies 
from  the  higheft  to  the  loweft  degree  in  the 
Scale  of  Lite,   as  well  as  all  other  material 
Beings,  even  the  great  Planetary  and  Come* 
tary  Bodies  themfelves^  which  compofe  this 
Solar  Syftem>  are  conlHttited  and  formed  to 
continue  only  for  a  certain  Revolution  and 
Period,  fome  longer,  ibme  iliorter,  which  is 
no  Other  tlian  a  |>f  ogreffive  Motiorri  wliereby 
I  i  z  they 
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i^pais  through  different  Scenes  and 
and  put  on  diB'erent  Forms,  and  Appearat 
CCS,  which  when  accompliihed,  they  become 
If  retblved  again  into  the  general  elementar 
If  Mafe  of  Matter,  though  even  then  they  are^ 
K  neither  divefted  of  ExLftence^  nor  Motion^ 
but  are  ftill  in  a  Progreffion  to  new  Life* 
Form  and  Being, '  —  See  the  fntroduitbG  td 
r*  iS/^/j6t';2/S;^'s  Mechanical  Phylician^  p.  ii* 

152,  Is  not  fuch  an  Account  of  Motion  fome- 
f.5?vhat  extraordinary?   For  according  to  thisi 

Motion  is  both  Caufe  and  Effed*  Motion  u 
the  immediate  Agent  and  Injlrmnent  of  all  Ef^ 
Je£l^,  and  the  primary  Cause  upon  which  1 1 
PQijjer^  Force f  and  Energy  of  every  Bmiy^ 
iSy/lem  of  ^adies  wholly  depends.  But  muil  not 
ihere  be  an  ipftrumental  Caufe  of  Motion  it»- 
ielf  ?  Is  the  Motion  of  a  Wheel,  for  Inllance, 
the  Caufe  of  the  Power  and  Force  of  the  Hand 
that  turps  it;  or  is  the  Force  of  the  Hand  the 
Caufe  of  the  Motion  of  the  Wheel  ?  —  The 
Anfwer  is  fo  obvious,  that  no  fober  Man  would 
?e  fo  abfurd  as  to  hefifate  about  it, 

153,  3ir  ifaac  Newton  in  the  laft  Paragrapk 
of  his  Frincipia,  had  pointed  out  an  adequate 
Afient|  as  the  inftrumental  Caufe  of  IV^'otioni' 
wniiH  foipe  of  his  pretended  pUci  lu^ 
trioufly    robbed  of  Exifteiice.      TJ*e  iubtil 
Fluid^  which  his  great  fagacity  had  difcovere< 
was  contemned  and  rejedtcd  as  an  hn;5ginar^ 
^luid  only;  and  that  their  Readers  rpight  be 
furc  to  undciftaBd  it  a§  fuchj  they  pu;  it  dqwa 

among 
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among  their  explanation  of  Terras  *.^  And  y 
^vlien  they  had  let  afide  hi&  mechanical  Ageat. 

ttlis  Matter  was  lb  far  froai  being  mended,  thai; 
it  was  thenceforward  rendered  fo  uninteUiglblep 
as,  that  Motion  itielf  muft  either  be  the  CaaJif 
of  its  own  Motion>  or  elfe  that  the  Power  and 
Influence  of  the  Deity  is  more  immediately  in-r 
tereflcd  in  it  than  in  moll:  other  Things,  ; 

: 
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SECTION    154. 

Oppofites  a  principal  Caufe  of  very' con* 

fickrabk  Operatiom  of  Nature, — \4<^-- 

count  of  ihe  freezing  of  ^ickf/ver^ 

F"i^V^*^F  we  take  feut  a  fiiperficial  furvey  o^ 
^  I  ^  the  feveral  Operation  sand  Phenomena 
fe!.iWiUK{  ^^  Nature,  we  fiiall  be  fcon  convinced 
that  not  a  few  of  them  are  effeSed  by  means 
of  deftroyed  and  reflored  Equilibnuoi^^  mors*" 
mrtjcularly  with  regard  to  Motion:  For  which* 
Reafon  fhe .  ftems  to  be  plentifully  pro v  id ed_ 
with  Oppofites  to  ail  as  Antagonifts*  Almoi): 
tv^ery  Mufcle  of  an  Animal  has  its  Antagcnll¥ 
Mqfcle  to  move  the  feveral  parts  of  die  Body; 
and  thefe,  as  we  experience,  are  lb  cxquilitely. 
contrived^  that  the  motions  peculiar  to  theiit 
caq  be  exerted  by  a  mere  Thought,  while  others  . 
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rpontaneouily,  or  naturally,  fuch  as 
the  periilaltic  Motion  of  the  Inteftines  and 
many  others.  Were  we  unacquaiEited  with  thi% 
there  would  be  no  rational  Way  left  whereby 
to  account  for  Ammal  Motion, 

1 55,  The  Motion  of  the  Fkids  alfo  appears 
to  b<  performed  by  the  fame  kiiid  of  Mechanifixi 
as  thofe  of  the  Solid  parts.  By  means  ot  t\m 
alternate  dilatation  and  contraftion  of  the  mof- 
cle?  of  the  T/jorax^  for  inftance,  the  external 
Air  paffeth  and  repaiTeth  into,  and  out  of  the 
Lungs :  When  the  Thorax  is  dilated,  the  Equi- 
librium is  in  fdme  meafure  deflrroyed,  and  at 
the  fame  time  is  as  inftantancoufly  reilored  by 
the  preflure  of  the  Air  into  the  Lungs  1  which, 
is  no  fooner  there,  but  a  total  feparatioiv  is 
made.  The  Fire>  or  adive  and  enlivening  part 
cf  it,  efcapes  into  the  Blood  to  keep  up  the  Mo* 
tion  of  it,  while  the  remaining  noxious  parti- 
cles are  expelled  by  the  fucceeding  contract 
tion  of  thofe  Mufcles  1  and  thus  the  Motion  of 
the  bodily  Fluids  is  generated  and  maintained^ 
'Dtz.  by  oppofite  Powers  which  alternately  de- 
ftroy  and  reftore  the  Equilibrium,  The  ftrong 
dilatation  and  contraftion  of  the  robuft  Mufcles 
of  the  Heart  are  undeniable  Indications  thai 
they  were  contrived  for  the  iame  End*  # 

156,  Similar  contrivances  are  often  applied 
by  the  human  Artift,  particularly  v^hGn  he  eni- 

[  ploys  the  powers  of  Art  in  a  proper  fubferi^i- 

■*  cncy  to  thofe  of  Nature,  fldUfully  dirediug  Kef 

contrary  Efforts  to  one  uniform  End,  as  is  veri^ 

fied 
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Red  in  Engines  For  raifmg  Water,  vizyPntnpif 
G?r.  who,  having  difcovered  that  the  fpring  and  ^ 
prefiure  of  a  column  of  tlie  common  Air  is  equal 
to  the  weight  of  fuch  another  column  of  Wa- 
ter, confilling  of  upwards  of  30  Feet  in  height, 
wifely  confidLred  that  to  make  the  fame  power 
of  Nature  fuhfervient  to  himfelf^  he  had  no 
more  to  do  than  contrive  a  method  to  produce 
a  Vacuum  of  the  fame  Height,  viz.  3  o  Feet,  lincc 
then  it  might  be  applied  t o many ufefulpurpofes* 

1 57,  Hence  oppofite  Powers  feem  ordained  ^ 
as  things  necefTary^  and  particularly,  to  deftroy 
and  reftorc Equilibriums*,  and  thereby  to  main- 
tain a  univerial  Motion-f  throughout  the  boiindg 
of  Nature. 

158.  Having  already  fhewn  the  greateji  De^ 
gree  of  Heat  that  ever  was  produced,  and  the 
means  by  which  it  was  effected,  I  fhall  now 
enquire  into  the  method  by  which  xh^fmailefi 
Degree  of  Heat  has  been  obtained. 

iV,  J5.  I  make  ufe  of  the  expreflion,  fm^lleji 
Degree  of  Heat  inftead  of  the  greateft  Cold  j  for 
fince  Cold  is  only  a  privation  of  Heat,  and  both 
of  them  are  relative  with  refped  to  our  Senfa-  , 
tion ;  that  which  is  above  the  Heat  of  the  hu- 
man Body  being  termed  hot,  and  that  below 
the  fame  degree,  cold  j  confequently  the  fame 
degree  of  Heat  may  feem  very  diiferent  if  ap- 
plied to  different  parts  of  the  very  fame  Body : 
The  Term  therefore.  Cold,  would  only  ferve  to 

*  Pare  L  Seel-  235,  to  241.   f  PartIL  Sed.  151; 

perplex 
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fcs  th&Subjcft;  fince  there  is,  ftriftlyfpeak- 
ing,  no  true  raeao  to  be  fbcmd  between  what 
we  term  Heat  and  Cold-  *       ': 

1 59.  In  order  to  Introduce  this  Head  of  dil- 
coude,  I  muft  take  notice  that  Profeffor  B:^^' 
haave^  when  reaibning  on  Fire,  and  ttwating  oa 
the  Motion  of  it,  fays, 

160-  *  There  is  ft  ill  another  Motion  which 

*  I  afcribe  to  Fire,  which  is  the  conftant  efFeA 

*  of  its  proper  agihtys  and  ihis  is  mofl  evident- 

*  ly  demonftra^tcd  by  undeniable  Obfervations* 

*  Let  us,  for  inllance,  confider  Water  when  it 

*  is  33  degrees  cold,  and  it  will  then  be  in  its 

*  coideft  State ;  that  is,  it  will  conmn  as  Imall 

*  a  portion  of  Fire*,  as  in  the  nature  of  Things 

*  can  poflibly^reiide  in  pure  Water;  for  if  this 

*  fimple  Water  be  affefted  with  a  greater  de-  ' 
gree  of  Cold,  it  will  not  continne  Water  any* 
longer,  but  be  converted  into  a  peilacid  brit- 
tle fubftance,  called  Ice,  tho'  reducible  again 
to  Water  by  a  Heat  of  33  Degrees :  Hence, 
therefore^  it  appears  evident,  that  Water  is 
Water  only  by  the  motion  of  the  Fire  refi- 
ding  in  it,  and  that  it  is  not  Water  from  its 
own  Nature  confidered  feparately  and  alone. 
The  lame  is  true  of  Glafs,  Foffils,  Sulphurs, 
Semi-metals,  Metals,  and  perhaps  of  all  other 
Bodies,  which  appear  in  a  conliftent  Form  in  a 
taaller  degree  of  Heat,  but  are  put  in  fufion, 
and  converted  into  a  kind  of  Water,  if  the 

*  Heat. 
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.^  fap>c  is  increafed  to  a  certain  degree,  which 
-^.will  be  different,  according  to  the  various 
'  ^  Natures  of  the  Subftance  under  Exarainati^* 

*  Since  therefore,  by  Fahrenheit' %  Thermometer, 

*  the  natural  Heat  has  been  obferved  32  de- 

*  grees  below  the  freezing  Point,  hence  we  fee 
^  evidently,  that  thro'  all. this  difference  of  32 

*  degrees,  the  Fire  was  agitated  with  a  Motion,^ 

*  that  grew  gradually  lefs  and  lefs,  but  was  ne- 
i  vcr  totally  deftroyed ;  and  therefore,  even  at 

*  that  time,  when  all  Animals  and  Vegetables 
/  perilhed  through  the  excefs  of  the  Cold,  the 
/  Fire  was  npt  abfolutely  at  reft.     Therefore, 

*  we  may  fafely  affert,  that  the  Fire  was  even 

*  then  in  Motion.  But,  as  it  appears  fromEx- 

*  periment,  that  this  Fire  may.be  diminifhed 
\*  artificially  ftill  40  degrees  more,  we  are  hence 
.  *  certain,  that  Fire,  in  the  greateft  natural  Cold 

^  poffible,  is  agitated  40  degrees  more  than  it 

*  is  in  this  artificial  oncj  and  that  again,  through' 

*  every  intermediate  degree,  it  is  continually 

*  difTolving  forae  Bodies,  which  a  little  after,  in 

*  a  fmaller  degree  of  Heat,  appear  of  a  folid 

*  confiftencei     Fire,  thereifore,  is  perpetually 

*  agitated  in  the  greateft  Cold,  and  ftlll  gradual- 

*  ly  more  and  more  in  every  increafe  of  Heat ; 

*  and  confequently,  is  always  in  Motion,  * 

161.  But  there  is  another  fluid  Subftance, 
not  yet  taketi  much  Notice  of,  which  requires, 
the  greateft  degree  of  Cold  of  all  otheis  to  con- 
vert it  into  a  folid;  namely,  that  of  Quickfilver ; 
which  is  of  late  Years,  found  to  become  fo  by 

i  k  means 
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medns  of  a  certain  degree  of  Cold,  as  well  as 
Water  and  many  other  Things,  —  See,  j4n  Ac-- 
count  of  artificial  Cold  produced  at  the  Royal 
.Academy  of  Sciences  at  Peterfburgh;  by  DoSior 
Himfelf.  In  a  Letter  to  Dodior  De  Caftro. 
F.  R.  S.  Tranfiated  from  the  French  by  James 
-ParfonV,  M.  D.  F.  R.  ^.  from  the  Philofophi- 
cal  T'ranfaBions. 

N.  B.  The  following  Account  of  the  parti- 
culars, I  met  with  in  the  St.  "James  ^  Chronicle, 
Qv  Britijh  Evening  Poft,  of  which  the  above,  is 
put  at  the  beginning,  as  a  Title  to  the  Account, 
the  top  of  that  Chronicle  being  unluckily  cut 
.ciF:  But  by  what  I  could  make  out  from 
other  parts  of  the  Paper,  it  was  for  the  Month 
x){  July,  or  beginning  of  ^^^z//,  1 761,  on  the 
firft  and  fecond  Columns  of  the  Second  Page 
pf  the  Chronicle. 

162.  That  Account  being  of  a  confiderabic 
length,  I  {hall  take  notice  only  of  fome  of  the 
jnoft  remarkable  parts  of  it, 

163.  Peterfburgh.  *  On  the  25th  oi Decemr- 
'  her  17 $g*  in  the  Morning  between  Nine  and 

*  Ten,  De  Lijles  Thermometer  was  at  th^ 
*' 199th  degree  of  Coldj  and  Mr.  Braun^  as 
f  well  as  ProfefTor  Mpinus  repeated  an  Experir- 

*  ment,  that  had  been  made  before  with  a 
/  freezing  Mixture,  in  which  Experiment  the 

*  Quickfilver  in  the  Thermometer  had. been 
'  frozen.     As  foon  as  the  former  had  obferved 

*  the  Quickfilver  immoveable  in  the  Thermo- 

*  meter^  he  broke  the  Glafs,  and  found,  to  his 

I  amazement. 
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Amazement,  the  Quickfilver  frozen,  but  not 
entirely ;  for  in  the  middle  of  the  Glafs  BalF 
there  was  a  fmall  portion  yet  remaining  Fluid. 
Mr.  Mpinuss  Thermometer  fell  (when  in 
the  Mixture)  with  extreme  rapidity,  almoft 
to  the  500th  degree  and  in  breaking  the  Glafs 
from  below,  he  found  the  Quickfilver  con- 
tained in  it,  abfolutely  frozen.  Both  the  Gen- 
tlemen found,  that  the  Quickfilver,  thus  ren- 
dered folid,  bore  hammering  and  extenfiort 
like  other  Metals ;  but  being  afterwards  ex- 
pofed  to  the  open  Air,  it  recovered  its  former 
Fluidity  in  a  little  time. ' 
164.  •  Mr.  Mpinus  went  fbmewhat  farther, 
in  order  to  examine  the  Qjuickfilver  wheri 
made  folid:  He  poured  Quickfilver  into  a 
Glafs  Tube  as  thick  as  one's  Finger,  clofed 
at  the  bottom  but  open  at  top.  The  Quick- 
filver in  this  Cylinder,  which  was  about  one 
Inch  and  half  long,  froze  in  three  Quarters 
of  a  Minute;  and  heobferved  that  it  became 
folid,  perfedlly  refembling  other  Metals,  ex^ 
cept  Iron :  It  continually  contraded,  and  its 
Surface,  which  was  at  firfl:  pretty  high,  fooix 
funk  very  low.  This  Cylinder  of  frozen  Quick- 
filver funk  to  the  bottom  of  the  Fluid  Quickfil- 
ver, in  the  fame  manner  as  is  obferved  of  other 
Metals  except  Iron.  We  know  the  contrary 
happens  with  regard  to  Water  and  other 
Fluids,  when  frozen,  which  extend  as  they 
become  folid,  and  their  Ice  fwims  in  the  Fluid 
Matter  of  which  they  were  produced. ' 

K  k  2  •  .Oft 
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tS^.  *On  the  26th  of  December  in  isha' 
^  Morning,  between  Nine  and  Ten,  the  Gold 
^  became  exceeding  Iharp,  and  fuch  as  exceed-* 
^  ed  the  greateft  degree  of  artificial  Cold  fixed 
^  by  Fahrenheit 'y  viz.  40^"  below  Zero  in  Fahren^ 

*  heifs  Thermometer,  is  equal  to  210  degree? 
^  of  thzt  of  DeLi/le.' 

166.  *  Mr.  Sr^^f^;/  repeated  this  Experiment 
^  again,   exaftly  with  the  fame  fuccefs,  with 

*  that  of  the  Day  before.   The  Counfellor  aitd 

*  ProfefTor  Lomonojlow  made  that  fame  Exjpcri-r 
«  ment  on  the  lame  Day;  and  by  meansof 

*  Aquafortis,  the  Cold  came  to  495  \  He  then 
'  poured  in  Spirit  of  common,  or  Sea  Salt,  and 
^  the  Quickfilver  fell  down  in  the  Thermo* 
f  meter  to  5  54^,  and  in  taking  the  Thermomctef 
^  from  the  Mixture,  the  Quickfilver  continued 
^  to  fall  in  the  open  Air  to  the  552'  degree.'.  • 

167.  The  Proportion  of  D^  L^)?e''s  Thermo-* 

meter  and  that  of  Fahrenheit'^  are, r—  - 

As  210:  40::  554:  105,5 — '^- ^*  554  ^"^ 
grees  of  De  Lijles  Thermometer,  is  equal  to 
105,5  of  Fahrenheit' ^i  fo  that  the  aitificid  Cold 
produced  at  Peterjburgb  would,  inftead  of  40 
below  the  freezing  Point,  have  reduced  Ftfi6rf;z-» 
heif^  Thermometer  65,5  degrees  lower,  that  is 
40^-^+65,5''=  1 05,5^ 

160.  Or  to  fpeak  more  intelligibly,  when 
the  Mercury  begins  to  freeze,  if  Fabrenheif9 
Thermometer  be  at  105  degrees,  and  when  the 
W^tcr  begins  to  freeze,  it  is  but  32  or  33,  con-- 
fequently  the  Motion  and  Heat  df  Fire  qqim 

tained 
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taincd  in  each,  will  be  a?  thofe  Nuqabers;  diat 
is;  the  fmalleft  degree  of  Motion  an4  Heat^ 
which  is  juft  fufficient  to  melt  the  folid  Quick- 
filvcr,  and  the  increafed  Motion  and  He^> 
which  is  juft  fufiicient  to  melt  the  folid  Water, 
are  as  the  Number  105,5  and  the  Niunber 
32  or  33. 

169.  From  fuch  a  Method  of  Reafoning^ 
we  may  conceive  all  the  different  degrees  of 
Motion  and  Heat  in  agitated  Fire,  from  the 
Icaft  to  the  greatefl^  that  is,  from  the  fmalleft  de- 
gree of  the  Motion  and  Heat  of  Fire  which 
melts  the  folid  Quickfilver,  even  to  the  great- 
eft  imaginable,  namely,  that  furprifing  degree 
of  Motion  and  Heat  which  is  produced  at  the 
Focus  of  Viletfs  Mirror. 

170.  Is  not  diis  a  more  intelligible  way.  of 
arguing,  than  that  of  Heat  and  Cold  ?  For  as  it  ig; 
allowed  that  Heat  is  only  relative,  i.  e.  the  Heat 
which  is  lefs  than  that  of  the  human  Body,  we 
term  cold,  and  that  which  exceeds  fuch  Heat, 
we  call  hot.  Hea^  and  Cold  therefore  cannot 
be  fo  juft  a  diftinftion,  as  to  term  them  diffe- 
rent degrees  of  Heat ;  becaufe  it  is  not  a  little 
difficult  to  know  where  to  place  the  Zero  (or  o) 
on  the  Thermometer,  to  point  out  where  the 
Cold  begins.  If  this  definition  of  Heat  be  di(^ 
liked  on  account  of  the  diftin<aion  only,  I  fhall 
be  much  indebted  to  any  one,  who  can  fhew 
where  to  fix  the  ftandard  on  the  Thermometer, 

^iz.  where  the  Cold  ends,  and  the  Heat  begins. 
f '  N         Hence  appears  the  abfolute  neceffity  of 

making 
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making  choice  of  the  moft  adequate  Terms, 
ind  explaining  them. 

171.  From  thefe  Experiments  of  freei^ingf 
Quickfilver,  it  appears,  that  were  it  not  for  fomc 
degree  of  motion,  and  ctenfequently  of  Heat,* 

•—tfiere  would  be  no  fuch  thing  in  Nature,  as  a 
common  fluid;  but  inftead  of  Quickfilver, ano- 
ther white  malleable  Metal ;  and  inftead  of  Wa- 
ter, a  tranfparent,  folid,  brittle  fubftance,  or  ano- 
ther kind  of  Glafs. 

N.  B.  The  foremention'd  freezing  mixture 
was  made  with  Spirit  of  Nitre  combin'd  with 
Snow. 

172.  Mr..  Mpinus  has  found  that  the  Expe- 
riment is  very  eafily  and  fpeedily  made  in  the 
following  manner  : 

173.  Take  Spirit  of  Nitre,  cooled  as  much 
as  poflible,  and  with  it,  half  fill  a  Wine-glafs, 
throwing  in  at  the  fame  time  as  much  Snow, 
and  ftirring  it  till  it  becomes  of  the  confiftencc 
pf  pap  :  Then  you  have,  almoft  in  an  inftant, 
the  neceflary  degree  for  the  congelation  of  the 
Quickfilver.  Others  will  have  it  neceflary  to  ufc 
fuming  Spirit  of  Nitre,  or  fuch  as  is  evaporated 
till  the  Fumes  become  red. 

N.  B.  A  more  full  Account  of  this  freezing 
pf  Quickfilver  is  fince  publiflied  in  the  Medical 
Mufeunif  to  which  I  refer  my  Reader. 

174.  And  now  I  (hall  put  a  Period  to  thefe 
ijiy  promifed  Animadverfions  on  Firt ;  in  the 
inveftigating  of  which  abftrufe  Subjeft,  if  I 
(hall  be  (hpught  by  any  to  have  wandered  too^ 

far 


far  cut  of  the  common  path,  I  defirc  it  may  be. 
imputed  to  my  anxious  purfuit  of,  and  fincere 
regard  for  TrutA,  which  I  have  all  along  en- 
deavoured to  keep  in  view,  and  hope,  that  1 
have  at  length  attained  it,  by  the  feafonablc 
Affiftance  of  unbiaiTed  ReafcMiing,  and  fair  Ex» 
periments* 


The  End  of  the  Second  PART. 
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The    Third     PART. 
C  H  A  P.    L 

A  Philofophical  Mifcellany.  ^ 

Being  a  new  Plait  of  Philofophy,  founds 
ed  on  the  late  difcoverd  Subtile  Me-J^ 
dium,  and  countenanced  by  the  Au-^ 
thority  of  a  very  ingenious  modern 

..    Author. 

3^^:2fS:^"^  I R  Ifaac  Newton^  that  great  Pat- 

ISJw^^SS  ^^^^  ^^  ^^^^^  ^^^  Method,  when 
fi^  ^  Iw^  ^^  ^^^  finifhed  ^^firji  z,ndifecond 
«  ^^$yKM  Books  of  his  Principia,  proceeds 
k.3t  ^i^^jMi  to  his  thirds  by  giving  a  brief  ac- 
count of  the  former  ones, 

£•  *  In  the  preceding  Books  I  have  laid  down 

*  the  Principles  of  Phuofophy ;  Principles,  not 

*  Philofophical,  but  Mathematical*;  fuch,  tc* 

*  Viz.  accurate  Mechanics.    For  thus  rcafon* 
that  great  Author : 

*  To  praftical  Mechanics  all  the  manual  Art* 

*  belong,  from  which  Mechanics  took  its  naqjc.  But 

*  as  Artificers  do  not  work  with  perfeft  accuracy, 

*  it  comes  to  pafs  that  Mechanics  is  fo  diftinguifh'd 
^  from  Geometry^  that  what  is  perfed:ly  accurate  is 

h  I  t  wit^  ^ 
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*  wk,  as  wc  may  Build  our  Reafonings  upon  m 

*  philojhphical  Enquiries.   Thefe  Principle^re, 

*  the  Laws  and  Conditions  of  certain  Motions, 
'  and  Powers  or  Forces,  w&icA  chiejly  have  re^ 

*  fpeB  to  Philojbphy.  But  left  they  jhould  appear 
'  dry  and  barren,  I  have  illujlrated  them  here 

*  and  there  with  fome  philofophical  Scholiums, 

*  giving  an  account  of  fuch  things,  as  are  of 

*  more  general  nature,  and  which  Philofophy 
^  feems  chiefly  to  be  founded  on  ;  fuch  as  the 
^  denfity  and  the  refiftance  of  Bodies,  fpaces 

*  void  of  all  Bodies,  and  the  motion  of  Light 
^  and  Sounds.     //  remains  that  from  the  fame 

*  Principles,  I  now  demonftrate  the  frame  of 
'  the  Syftem  of  the  World,'  (Sc.  Gfr.— Princip.  ^ 
Lib.  .3d.    p.  200. 

3.  Here  I  can  only  add  a  fruitlefs  tho*  hear- 
ty wiih,  which  is,  that  I  were  capable  of  imi- 
tating fo  bright  a  pattern  of  methodical  Accu- 
racy ;  or  rather  that  we  had  at  this  Time  a^- 
cond  Sir  1/aac;  for  fince  the  ^rjl  was  able  to 
deduce  very  fufprifing  efFefts  from  the  Laws 
only,  obferv'd  by  Bodies  in  Motion;  how  much 
jgreater   might  be  accomplifhed  by  a  Genius 

*  cali'd  Geometrical  and  what  is  Icfs  fo  is  call'd 
«  Mechanical :    But  the  errors  are  not  in  the  Art 

*  but  in  the  Artificers.'  Hence  Geometry,  i.  c. 
Mathematics,  is  mechanical  in  the  ftrifteft  Senfe, 
and  Mathematical  Philofophy  and  Mechanical  Phy- 
iofophy,  are  fynonymous. 

See  the  former  pare  of  the  Preface  to  Sir  J/aoii^s 
l^fifici^.  like 


like  his,  from  the  aftual  Difcovcry  of  the  firft 
Prmdpk  it  felf,  the  very  caufe  of  all  thofe  me- 
chanical Motions  realized  to  our  Senfes  ?  And 
I  may  add,  how  happy  {hall  I  think  myfelf  if  I 
can  efcape  Cenfure  tbr  endeavouring  to  become 
a  ftint  Imitator  of  fo  illuftrious  an  Original  ? 

4.  From  thc^r/i  of  the  two  foregoing  Parti 
it  appears,  that  the  clerical  Fluid  h  a  much 
more  fubtile  elaftic  Medium  than  that  of  the 
Almofphere  ^  and  that  it  exhibits  all  the  moft 
remarkable  Indications  of  Univerfality,  And 
from  the  Jecond  Part  it  is  as  evident,  that  Fire  is 
a  permanent  Principle  :  Nor  can  there  be  any 
room  to  doubt  of  its  being  formed  at  the  firft 
Creation,  as  well  as  other  Things. 

5.  But  as  this  is  contrary  to  the  received  and 
prefent  eftablifhed  Philofophy,  which  has  re- 
jefted  and  excluded  all  Mediums  more  fubtile 
and  elaftic  than  the  common  Air,  and  alfo  Fire, 
as  a  permanent  Principle;  it  is  therefore  expetl-' 
cd  that  this  little  Treatife  will  meet  with  ibmc 
Oppofition,  if  thought  worthy  of  notice.  But> 
as  thefe  aflertions  are  founded  on  undoubted 
Truths,  tho"  fuch  as  we  were  'till  now  entirely 
ignorant  of,  the  fearch  of  Nature  was  attempted 
in  vain*;  mechanical  Principles  were  exploded, 
and  immechanical  ones fubftitu ted  in  their  ftead, 
which  refolve  all  Effedts  into  the  immediate 
Influence  of  the  firit  Caufe. 

6*  But  as  the  grand  Defideratum  Is  now  dif- 


*  Preface  to  the  Princip. 
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covered,  'tis  to  be  hop'd  that  the  beaatifbl 
order  and  harmony,  i.  e,  the  Mechanifm  of 
Nature  will  foon  be  render'd  much  more inteU 
Jigible  than  ever  it  was  capable  of  beitig  mad? 
before;  and  that  fuch  a  rational  PhUofophy 
will  foon  be  eftabliih'd,  which  fuppoles,  ^  The 
f  whole  frame  of  Nature  to  be  a  perfeft.  and 
f  well  regulated  Machine.  In  other  Words; 
>  that  the  vifible  Syftem  of  the  Wprld,  createdi 
^  difpofed,  and  fe^  into  Motion  by  the  finger 
^  of  God,  a<3:s  as  a  Machine  does ;  a  coonec-r 
f  tion  an4  communication  being  preferved  hcy 
^  twcen  all  the  diftarit  parts  of  it  5  for  if  tho 
f  contafl:  of  a  Machine  be  interrupted,  the 
^  motion  is  deftroy'd  in  all  tbofe  parts  from 
^  which  the  communication  is  cut  off,  More 
f  particularly  fuch  Philofophers  affcrt  that 
^  the  Fluid  iEtherial  Matter  of  the  Heavens 
^  ad:s  by  impulfe  on  the  fplid  Matter  of  th? 
^  Earth,  is  inftrumental  in  every  one  of  its 
'  Produftions,  and  neceffary  to  alj  the  ftatecj 
f  Phaenomena  of  Nature/ 

y.  However,  the  method  to  condu<ft  us  to 
fuch  kind  of  reafpning,  and  the  manner  of  our  ' 
refearches  will  now  be  inverted  and  contrary 
to  the  fpripef  Order,  —  jBefore  theDifcpyety 
of  a  fubtile  Medium  was  made,  the  only  ratio- 
nal way  to  proceed  in  the  refearches  q/  NatMre^ 
was  a  pojierioru  But  fince  the  a<3:ive  principle, 
.  viz.  tne  grand  mechanical  Gaufe  is  difcover'd, . 
we' may  now  with  equal  Propriety,  reaibn  a 
friori^  if  Sir  Jfaac  NewtvH  bimlelf  is  allowed  to 
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fee rd' competent  Judge;  who  in  the  13th  Propo^ 
.fition  of  the  3d.  Book  of  his  Principia  remarks^ 

8.  We  have  difcourfed  above  of  tbefe  Motknt 
from  the  Phanomem.  Now  that  'we  know  the, 
Principles  on  which  they  depend^from  thefe  Prin^ 
eiples  we  deduce  the  Motions  of  the  Heavens  *ik 
priori,  Becaufe  the  weights  of  the  Placets  towards 
the  Sun  are  reciprocally  as  the  fquares  of  the  dif^ 
tame  from  the  Suns  Center. 
.  9.  Thus  we  are  inftrufted  by  that  great  Ma^ 
fter  of  Science  how  far  we  are  to  proceed  in  the 
refearches  of  Nature,  Analytically f  before  wq 
attempt  the  Synthejisy  i.  e.  before  we  c^n  Rea-^ 

fon  a  priori,^ As  we  know  the  Principles^ 

fays  Sir  Ifaac^  on  which  the  Motions  depend^  wt 
deduce  the  Motions  of  the  Heavens  a  priori^ 
What  thofe  Firft  Principles  were,  he  informs 
jis  in  the  next  Words,  viz.  the  weights  of  the 
feveral  Planets,  (that  is,  their  Gravity)  toward? 
the  Sun  are  reciprocally  as  the  fquares  of  their 
feveral  diftances  from  the  Sun's  Center. 

10.  Here  it  i^  to  be  obferv'd,  that  this  fun-- 
fiamental  Principle  of  Sir  Ifaac  Newton  was  on-r 
ly  a  LaWf  whi^h  h?  difcover'd  to  prevail  in  the 
Motion  of  the  Planets ;  This  Law  is  the  ^rin^ 
ciple  on  which  the  Motion  of  the  Planets  depends^ 
No  one  befides  that  renown'd  Philofopher  ever 
yet  attempted  to  difcover  fuch  a  Lawy  who 
fucceeded  in  the  Attempt.  What  iC>^/^r  hinted. 
Sir  Ifaac  only  was  capable  of  compleating. 
As  to  the  Principle  itfelf,  viz.  the  Exiftence 
of  a  fubtile  Medium,  which  was  the  Caufe  of 

that 
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ftat  LW  obferv'd  by  Bodies^  it  was  not  t^S 
dcmonftrable.  That  which  is  now  moft  eafily 
accomplilbed  by  every  Novice  in  Efeftricity, 
was  at  that  time  beyond  the  reach  even  of  the. 
great  Sir  Ifaac  himfelf. 

1 1.  It  remains  that  I  now  enquire  more  par-* 
ticularly  into  the  fcveral  Ufes,  that  this  exten-* 
five  Agent  is  ordain'd  to  ferve  in  the  Worldi 
And  firft,  let  us  confider  it  with  refped:  to  mo* 
chanical  Agency,  that  Life  and  Spirit,  as  it 
were,  of  aB  the  varied  Operations  of  Nature; 
—  But  as  this  Subjed:  has  been  lately  diicuff* 

*  ed  with  very  great  Judgment  by  a  mafterly  Pen, 
I  have  faithfully  extradted  the  moft  curious  and 
material  Paflages  for  the  Information  of  my 
Readers,  who  have  not  perafed  them  before,  and 
I  ima^ne  thole  who  have,  will  hardly  grudge 
the  critical  Remarks  that  Author  has  made,  a 
fecond,  or  a  more  repeated  Reading, 

12.  The  Treatife  I  mean  is  entided.  An  E(^ 
fay  on  the  firft  Principles  of  natural  Philolb* 
phy,  by  the  Rev.  Mr.  Jones,  Printed  at  OxfirJ^ 
1762.— —* That  ingenious  Writer  introduce< 
his  accurate  Obfervations  in  the  following  pt# 
•us  and  ipirited  manner. 


CHAP. 
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C  HA  P.     II.      Part  IIL 

SECTION     13.  > 

■  •    AhfiraSi  of  Mr.  Jones'  J^^. 

("^  O  D  having  created  the  World  ft* 
l«G^  the  Benefit  of  all  Mankind,  every 
(){(j«(  ^^^  ^^^  ^  natural  Liberty  of  enquw 
ring  into  the  Structure  of  it,  and  of 
examining  the  various  motions  that  appear  in  it^^ 
with  their  feveral  Dependencies,  Circumftances 
arid  Caufes  ;  a  ftudy  highly  commendable,  if 
confidcr'd  only  as  an  inexhauftible  fund  of  in- 
iiocent  amufement,  but  worthy  of  a  better 
Name,  when  applied  to  its  proper  ufe :  For, 
if  it  be  not  our  own  fault,  we  may,  out  ofthi 
good  things  that  arefeen,  know  him  that  is  5  and 
iy  conjidering  the  Works\  be  led  to  acknowledge 
toe  Power,  Goodnefs  and  unfpcakable  Wifdgm 
of  the  Workmaficr. " 

14.  *^  In  this  Enquiry,  tho'  a  Mail  may  ree{> 
many  advantages  by  feeing  with  the  EyeS  of 
others,  who  could  fee  farther  than  himfelf,  and 
is  greatly  to  be  blamed  if  he  does  not  make  ufe . 
of  the  opportunity ;  there  is  certainly  no  Law 
that  obliges  him  to  keep  his  Eyes  (hut,  where 
his  own  fafety  and  fatisfadlion  require  him  to 
open  them.  The  Conftitution  of  the  World, 
together  with  the  Powers,  Caufes  or  Principles 
llpoa  wbifh  the  Operations  of  Nature  depend^ 

being 
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fccihg  matters  of  fa<5t,  and  not  points  oTrp^cu- 
lation,  it  is  Evidence  alone  that  can  kad'  us  to 
any  rational  determination."^ 

1 5.  "  My  defign  at  prefent  therefore,  is  td 
colledt  as  much  of  this  Evidence  as  the  cafe  can 
reafonably  be  thought  ta  require,  and  lay  it  be- 
fore the  Public,  without  any  regard  to  the  fy- 
ftematical  Reafbnings,  or  reputed  Authoi^ityy 
of  this  or  that  Philofopher  in  particular.  Ii>  the 
profecution  of  this  defign,  I  fliall  endeavour  to 
'^xprefs  my  Mind  with  freedom  and  impartia- 
lity, as  a  Man  ought  in  confcience  to  da,  who 
has  no  private  ends  to  ferve,  and  does  not  de-' 
fire  that  the  value  of  what  he  has  written  fliould 
l)e  determined  by  the  favour  of  his  Friends,  but 
rather  that  his  Enemies,  if  he  has  any,  would 
f  igoroufly  compare  it  with  their  own  Obfcrva- 
tion  and  Experience.  "  . 

16.  "  If  wc  are  not  free  from  thofe  vulgar 

prejudices, That  it  is  a  great  Misfortune  to 

hejingulary That  the  Multitude ^  (who  have 

been  alns)ays  changing)  muft  necejjhrily  be  in  the 

eighty  ^  *  And  that  the  laji  Writer y  who  has 

obtain  d  a -Name  in  any  SubjeSiy  is  to  be  follow  d 
implicitly  in  every  thing  he  has  propounded^  we 
fliall  be  afraid  to  enquircy  and  to  endeavour  to 
advance  the  progrefs  of  true  and  ufeful  Know- 
ledge, as  we  all  profefs  to  do,  and  all  ought  to 
do ;  but  (hall  rather  fall  upon  the  fruitld&  La.- 
bour  of  accomniodating  every  new  Difcovery  to 
the  Principles  we  have  already  received,  looking 
||t  the  iasoe  time  with  a  fufpicious  JBye  on  ev^ 


ty  Writer,  who  with  regard  to  any  particttlat' 
Article,  would  turn  us  out  of  the  beaten  trackt 
An  ancient  Maxim  of  the  once  celebrrtted  T/jo^ 

mas  Aquinas Cave  ab  Uh  qui  unkum  Ubrutft 

/t'^;V,— deferves  to  be  confidered  by  all  tliofe^ 
who  dare  not  venture  abroad  in  qtieft  of  truth, 
but  behind  the  back  of  their  Tutor ;  in  which 
fituation,  they  may  poffibly  fee  fo  much  of  bim% 
as  to  be  able  to  fee  nothing  elfe*  ** 

1 7,  **  It  will  readily  be  grunted,  I  fuppdfe*  that 
fuch  a  practice  as  this  is  very  childiili  and  ah- 
furd,  provided  the  Obfervation  be  applied  only 
to  the  Prejudices  which  once  reigned  in  favour 
t^i  Arijhtk^  Des-Cartes^  or  the  Cbymijisi  yet  it 
fo  happens,  that  if  an  Author  comes  home  t6 
his  own  times,  and  ventures  to  look  into  any 
of  the  pretentions  of  the  prefent  Age,  he  is  in 
danger  of  being  aflaulted  by  all  that  meet  with 
him  I  and  generally  with  the  greateft  vehe-*- 
mcnce  by  thole  who  are  the  moft  fuperficial  in 
their  Knowledgei '' 

18*  **  This  Conlidcratioit,  I  i'rankly  Coiifefsi 
hath  fometlmes  had  fo  much  weight,  and  ap- 
pear d  fo  formidable  to  trie,  that  I  have  been  al- 
molt  tempted  to  throw  my  Pen  mto  the  Fire, 
rather  than  employ  it  againft  any  current  Opi- 
nion. A  fincere  Love  however  of  the  Science 
of  Nature,  and  a  confirmed  perfuafion  both  of  it^ 
ufefulnefs  and  its  importance,  ought  to  prevail 
againft  thefe  difficulties  1  and  they  have  pre- 
vailed with  me,  to  try,  ia  the  firft  place,  if  I 
4;aa  difpel  Ibme  of  that  karned  dark nefs  with 

M  m  which 
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wr  comprdicndGd  within  this  vifible  Worldt 
i^  full  of  motion  ;  and  the  learned  have  ^ery 
greatly  doubted,  by  what  means,  and  after 
what  manner,  this  Motion  is  fupporied  and 

prefervcd-  Some  of  them,  according  to  their 
own  accounts,  begin  with  tlie  two  Principles 
of  Matter  and  a  void  Space.  To  their  Matter 
^hey  give  this  capital  LaiVp  that  if  once  mo- 
ved^ it  fjiall  continue  in  Motion,  becaufe  it  has 
no  power  to  Jiop  it  feif.  Thus  they  elude  the 
peceflity  of  providing  any  pi^yjf a/ OamCc  for  the 
confervation  of  motion,  and  lave  thcrafelvpsail 
that  trouble,  which  tliey  might  other  wife  have 
|n  fearching  after  it-  Then,  from  the  Principlq 
of  a  Facuum,  or  fpace  void  of  all  fenlible  Mat- 
ter, they  propofe  the  two  following  advantages; 
that  a  Body  will  have  room  whereip  to  move, 
dqd  that  being  once  fet  a  going,  there  will  be 
nothing  in  the  way  to  obftrudl:  or  diminish  the 
quantity  of  its  motion ^ " 

?3.  **  In  this  manner  they  account  for  the 
continuance  of  thatMotioji  which  is  redlilinear; 
Put  then  for  the  producing  of  other  motion  in 
curves  and  compounded  directions,  with  which 
Nature  is  obferv'd  very  much  to  abound,  they 
fuppofe  an  epiillion  of  immaterial  virtues  or  for- 
ces, propagated  thro'  their  Vacuum  from  on» 
parcel  of  matter  to  another  far  dillant  from  it, 
Th^fe  virtues  are  of  two  forts  :  By  the  one  of 
them,  one  Body  i!^  fo  aiieflcd  by  another,  as  to 
be  dra'Wfi  nearer  to  it  ;  by  the  other,  it  ig 
$:^ulcd  to  rec|dQiiQm  jt ;    ^d  pec?tl|ry  re^ 

quiiea 
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quires  upon  fome  occafions,  that  the  feme  par- 
eel  otV  Matter  be  allowed,  a  ad  that  in  all  it«. 
component  parts,  to  have  both  thefc  Powers^ 
tho'  contrary  to,  anddeftru<±ive  of  one  another* 
The  names  by  which  they  have  been  diilin- 
euiflied  in  diiTerent  Ages  are  hve  and  hatred^ 
fympathy  and  mtipathy  %  and  now  they  pafe 
current  under  the  faftiionable  terms  of -^jf/r^^i:- 
tion  and  Rcpuljkn.  But  I  prellime  if  we  were, 
to  call  them  a  puiiing  without  any  bald^  and  a 
pujimig  imthout  tmchmgy  we  fliould  defcribe  all 
the  fenfe  they  have,  as  well  as  diftinguifh  on© 
from  the  other*  How  or  when  thefe  qualities 
came  into  the  world,  and  what  they  really  are,, 
this  fort  of  Philolophy  thinks  itfelf  not  concern-, 
ed  to  declare ;  but  only  to  affirm  that  there  ^r*? 
fuch  i  and  if  prelfed  either  with  difficulties  or 
abfurditiesjhas  this  toofferin  its  defence,  that  the 
World  is  over-ruled  by  a  fupreme  intelligence* 
which  can  ad  in  any  manner^  ^nd  which  ap** 
pears  from  fgme  ohieryations  to  a(9:  in  this 
manner.  ' 

24,  **  Thefe  are  fome  of  the  outlines  of  that 
colmographical  Syllem,  which  was  taken  up, 
and  cultivated  with  all  the  geometrical  Skill 
of  the  great  Sir  J/aac  Newton ;  who,  as  an  ho- 
nourable Author  has  truly  obferved  of  him,  was 
made  by  nature  and  inclination  for  matbematicai 
Studies'^*  Moft  of  our  celebrated  Mathemati- 
cians, who  are  led  by  a  natural  bent  to  a  hka 


f  See  the  Life  of  Dr*  John  Ncnk  p^  260 
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tne&od  of  reafoning^  are  confident^  diat  ht  ha» 
transfufed  into  phyfical  Subjeda  the  certainty 
of  geometrical  demonilration.  Hence  they  tell 
us^  he  has  fecured  his  l^hihfophy  fnm  the  hazard 
pf  being  difproved^  and  have  accordingly  be^H>«' 
ken  all  the  Difctrveries  that  {hall  happen  to  aiife 
%n  future  Agesy  which,  it  feems,  zxt^  to  confirm, 
and  enlarge  his  Do^rinesj  hut  can  never  refute 
them*.  Whether  the  cafe  does  in  all  points 
come  up  to  their  dcfcription  of  it,  we  (hall  be 
better  able  to  judge,  I  hope,  from  the  Conteixtv. 
©f  the  following  flieets. "  -^ 

.  25.  Thtfacred  Writings  agree  to  that  Scheme^ 
J^ature,  which  my  very  late  Quotation  from  this* 
Author "f  prevents  the  Repetition  of  here;  to 
which  he  adds  in  this  SeSlion,  **  That  the  moft 
ancient  Heathens  were  in  Poffeffion  of  thtf 
Knowledge ;  The  Elements  in  their  Hands  had 
a  Principle  of  Intelligence  afcribed  to  them,  and 
were  taken  for  the  Gods  that  govern  the  World: 
But  with  thofe  who  are  taught,  that  the  true 
God  is  diftind  from,  and  above  the  World  ol 
Matter,  tho*  virtually  prefent  in  it  by  i  provi- 
dential Infpeftion  and  Superintendence,  it  wil> 
cinly  ferve  to  enlarge  their  Ideas,  by  fctting  be-* 
fore  them  the  vifible  Evidence  of  that  Diviner 
Wifdom,  which,  with  fo  exquifite  a  Contri-^ 
vance,  and  fuch  a  Simplicity  of  Defign,  hath 
adapted  phyfical  Caufes  to  the  production  dt 
iheir  refpeftivc  EfFeds  i  it  will  introduce  them^ 

*  See  Maclaurinl%  account  pif  Sir  {faa^  Ncivtat^^ 
pifcovcrie«j         j^' S^c  S^ffion^  $.  p,  255.        %% 


toft  Knowledge  of  Things.  .  ''>  ■  jbes-C^ffit 
was  of  Opioion,  that  the  World  is  directed  by 
fi^me  fubordinate  and  mechanical  Caufes.  Inr 
which  he  fecms  to  have  been  tight  only  by  ac-» 
eidcnt ;  for  as  to  the  kind  and  quality  of  theft? 
Ciaufes,  he  fearched  no  farther  Aan  hi$  owrt 
Brain,  and  negkd:ed  thofe  undeniable  Ph»ncM 
mena,  with  which  his  Caufes  are  not  to  be  tt^^ 
ecMQciled.  ** 

-  26.  "  Sir  Ifaac  JSIeuoton  on  the  other  handi 
was  very  diligent  in  ftudying  thofe  Hiasnomenai 
which  belong  chiefly  to  the  Clafe  erf"  natural 
"EffeBs ;  in  the  adjufting  of  which  he  makes  a 
great  figure ;  but  unhappily  iblves  the  whole 
government  oi  the  created  World  by  a  nofinmi^  "* 
-27.  *^  The  Followers  of  ISlewt^n  tod-Dw* 
C42rtesj  having  thus  admitted  fomtthing  which 
i&  arbitrary  in  the  very  foundation  of  theit 
Schemes  ;  we  can  never  expeft  to  fee  their  dif^ 
putes  brought  to  any  ifTue,  fo  long  as  there  ari 
Men  equally  learned  and  ingenious  on  both  fides 
to  perpetuate  them. " 

i8.  "  While  thefe  able  Philofophers  arc 
contending  with  each  other,  forae  in  the  pur- 
fiiit  of  fame,  and  others  in  thfe  purfuit  of  truth, 
without  being  able  to  agree  where  and  with 
whom  it  is  to  be  found,  I  fliould  not  dare  to 
interpofe  in  fuch  a  fubjed,  unlefs  I  fufpe£ted 
iiatural  Philosophy  to  be  a  much  eaiter  Things 
f  ban  they  have  made  of  it ;  fuch,  as  a  plaia 
IVIan,  who  only  confults  the  proper  evidence^ 
«&d  pretends  ta  110  more  Wiidom  than  the  re(|: 
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#f  Mankihd,  may  be  able  to  ftrike  fome  light 
upon.  This  however  cannot  be  dotie  in  fiich  a 
manner  as  to  be  attehded  with  any  gocfdEfkGt, 
till  it  is  firft  determined,  whether  the  Ope- 
rations of  Nature  are  immediately  owing*;  to 
mechanical  Caufes ;  or  whether  they  *c 
conduced  after  a  manner  unknown  to  us  in 
empty  Spaces.  '*  ' 

29.  "  The  Writings  of  our  modem  Reafen^ 
jBTS,  whether  Metapbyficiarts  or  Ma^enaatici- 
stns,  are  ftored  with  Obje<ftions>  not  only  againft 
the  reality,  but  even  the  poffibility  of  a  meeba^ 
nicql  Agency.  To thefe  their  Objeftion^,  Ifball 
now  addrefs  myfelf  particularly,  and  endeavduf 
to  {hew,  that  not  one  amongft  them  all  is  of  any 
force.  As  to  their  'Prejudices^  I  do  not  under^ 
take  to  remove  them  i  but  leave  it  to  time  and 
a  farther  Knowledge  of  Things,  to  wesd:  off  all 
fuch  Impreflions  as  will  not  bear  to  be  reafon'd 
with." 

CHAR     IIL  Part  III. 

SECTION.      30- 
AhfiraB  of  Mr.  Jones'  Ejjfay  cofHttiued. 

fW^J  H  E  fecond  Chapter  of  that  Author's 
T  S  ingenious  Treatife  contains  a  vindica* 
IPSiji  ^^^  ^^  ^^  mechanifm  of  the  World, 
and  proves  by  the  moft  fatisfadory 
Arguments,  that  the  Operations  of  Nature  are 
performed  by  fccoodary  Caufes,  or  ioilnn 
iaontal  means*  _^i« 


» 
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5  T.  tie  calls  it  a  Reply  to  the  principal  Oo^ 
jections  in  Ul\  darken  Letters  to  Mr.  Leibnitz*. 
—  **  It  will  be  allowed  me,  lays  he,  that  the  cc-* 
lebrated  Dr,  Samuel  Clarke^  when  he  undertook 
to  defend  the  Newionian  Philofophy  againfi 
Mr-  LelbnitZf  an  able  Cartefian^  underftood 
what  he  was  difputing  about,  and  hath  faid  the 
bcft  that  was  to  be  laid  on  the  occafion.  If  thh 
fl>ouid  give  but  little  trouble,  we  have  not  much 
to  fear  from  any  Body  clfe.  He  has  brought 
together  feveral  Arguments  againft  the  Dodrinc 
of  a  general  Mechanifm  in  Nature;  the  firft 
of  which,  if  it  can  be  called  an  Argument, 
confills  in  barely  afTerting  the  impoJJibiUfy  of  it. 
Certain  Portions  of  Matter,  fays  the  Dr,  arc 
obliged  to  follow  each  others  Motions  by  an 
adhefion  of  Parts^  which  no  Mechanifin  can 
accaimt  jhr"^.'* 

32,  **  Now  that  the  Parts  of  Bodies  are 
made  to  adhere  together,  and  fome  of  them 
very  ftrongly,  is  an  undoubted  Matter  of  Fad; 

— — ■ —  that    nd    Mechanifm    can    account 

for  this,  or  tliat  it  cannot  be  occafioned  by  the 
adion  and  ^tt^nvt  of  ioxtit  mechanical  Agents 
is  what  Dr,  Clarke  ought  to  hzvc  proved  i  In^ 
rtead  of  which,  he  takes  it  for  granted  ^  and 
would  put  the  labouring  Oar  into  the  hands 
of  his  Adverfaries,  For  having  mentioned 
this  Opinion  to  Mr.  Leibnitz,  viz.  that  thd 
continuation  of  Motion  in  the  heavenly  Bodies^ 


*  ColJeflion  of  Papers  between  Mr.  Leibnilz  and 
Dr.  Ckrki,  p.  363,  N  a  the 
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tlie  formation  of  Plants,  (3c.  are  mechanical 
Operations  :  PF&oevery  fays  he,  entertains  this 
Opinion  isy  I  tbtnky  obliged  in  reafon  to  be  oik 
to  explain  particularly,  by  what  Lai^s  of  Mec;ha- 
jiifm  the  Planets  arid  Comets  can  continue  to  j^ove 
in  the  Orbs  they  do  through  unrelifting  Spaces ; 
and  by  what  mcchaiikal  Laws  both  Plants  and 
jinimals  are  formed  ^^ . " 

33.  "  But  this  is  the  ftrangeftTalk  that  ever 
was  impofed  fince  the  Labours  of  Hercules: 
For  we  muft  firft  allow  this  Author  to  empty 
the  celeflial  Spaces  of  all  matter,  and  then  faU 
to  work  to  account  for  the  Motion  of  the  Pla** 
nets  in  thefe  fpaceis  by  Mechanifm :  And  we 
muft.  do  it  particularly y  fo  as  to  give  general 
Satisfadion,  without  failing  in  a  fingle  Article. 
If  thefe  Spaces  be  void  of  all  rejifiing  Matter, 
it  fcllov/s  of  courfe  that  they  are  alfo  void  of  all 
impelling  Matter ;  for  the  Fluid  that  cannot  re- 
£ft  in  lome  cafes,  will  never  be  able  to  impel 
in  others.  So  that  this  reafonable  Demand,  as  he 

thinks  it,  is  no  other  than  this We  are  to 

explain  all  Things  mechanically ;  but  then  we 
muft  take  care  to  do  it  without  Mechanifm.  It 
is  not  the  method  of  a  fair  difputant,  to  require 
an  Adverfary  to  difarm  himfelf,  and  to  fubmit 
to  fuch  a  ftate  of  the  cafe,  as  will  render  it  im- 
pofiible  for  him  to  fucceed,  and  prove  him  to  be 
very  weak  indeed,  if  under  fuch  circumftances 
he  fhould  ever  fet  about  it.  '* 

*  Colledion  of  Papers  between  Mr.  Leibnitz  and 
Dr.  Clarke,  p.  36^.     •  ^4. 


34.  **  Befides,  there  is  a  great  want  of  per- 
feictiity  in  Dr.  darkens  vizy  of  exprefling  hini- 
ielf  J  it  being  hard  to  Conceive,  how  the  Motion 
of  a  Planet  or  a  Cbmet  can  be  continued  3y  any 
Xjmo  of  Mechanifm.  By  fome  mechanidal  Caufe^ 
dnd  according  to  fome  particular  hanvy  it  may 
perhaps  be  continued :  But  his  Expreffion  fup- 
pofes,  that  the  Law,  after  which  any  Motioft 
fe  continued,  is  itfelf  tneC^^/?  of  its  continu- 
aticc^   The  word  Lm<Oy  in  a  phyfical  fenfe,^ 
means  nothing  more  than  that  degree  or  pro-- 
'fmrtiofit  according  to  which  fome  caufe  is  ob- 
ferved  to  produce  its  proper  Effed;  as  that  of 
thift  Effedt  decreafing  as  the  fquares  of  the  dif- 
f anCts  increafe,  is  the  Law  according  to  which 
tfie  caufe  of  Gravity  is  obferved  to  ad:.     And 
though  I  may  here  feem  to  be  criticizing  on 
Words,  yet  whoever  examines  the  affair  of 
LdwSj  Caufesy  Power Sy  Principles^  and  ^alities, 
as  they  are  fet  forth  by  fome  modern  Philofo- 
phers  of  great  name,  will  difcover  no  fmall  em- 
baraflment  5  of  which  I  could  give  fome  curious 
Inftances,    The  Truth  is  this  ;  being  ignorant 
bf  phyfical  Catifes,  they  have  endeavoured  to 
argue  fuch  Things  out  6f  the  Creation,  and 
have  put  thefe  Lanvs  into  their  place ;   which 
has  produced  a  fort  of  equivocatiott,  very  unin- 
telligible to  thofe  who  are  not  apprized  of  it.  '* 
^5.  "  If  the  Queftions  abovementioned  were 
rlgntly  put,  there  would  be  rto  fUch  great  diffi- 
culty in  replying  to  therti.    Thus,  if  it  be  re- 
quired, what  me^chanical  Cnuje,  is  prefent  in  the 
N  n  2  celeftiai 
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cclcftlal  Spaceg,  to  continue  the  Motiqns  of  the  I 
f lanets  and  Comets?  Our  Senfes  fell  us,  thai. 
Light  is  dtffufed  throughout  thefe  Spaces  |  An4  - 
yft  learn  from  feveral  Experiments,  particularly  . 
from  thofe  of  EleBricityj^  that  the  Matter  of 
-O^ight  can  impel,  and  rejiji,  and  that  with  a  do»: 
grec  of  power  hardly  to  be  Ijelieved  butbyj 
thofp  vfhp  are  witneffes  of  it.  Th^t  the  heavenly^- 
ibodies  can  pipve  jn  Spaces  filled  with  thift  niat;^ 
tcr,  and  yet  feel  no  rejijiancf  from  it,  i^  not  to  b^i 
dpmonftrated  by  aiiy  phyfical  proof," 

36.  *'  If  it  fhould  alfo  be  enquired,  after  wha^ ; 
Lain^  of  inechanifm  this  Caufe  will  aft,  the  An***- 
fwer  i?  eafy ;  there  being  but  ofte  Law  knowi^^ 
to  us,  which  a  fluid,  iffuing  in  ftrait  Lines: from 
a  Center  to  a  Circumference,  can  poflibly  ob^ 
lerve;  and  it  is  this,  that  its  force  will  decrea^. 
a$  the  Angle  grows  wider  y  or  to  fpeak  more 
ftridtly,  its  force  wil}  always  be  inverfely  as  thcv 
fqu^re  of  the  diftance  from  the  Center  ;    Anq 
this  is  fo  >yell  known  to  every  Mathematician^ 
ithat  it  is  n^edlefs  to  infift  upon  it. " 

37.  **  Hence  it  will  follow,  that  if  the  Ra)?? 
of  Light,  or  aqy  other  ^therial  Matter,  whether 
iffuingyr^?^  the  Sun  as  froni  a  Center,  pr  preflr 
ing  toward  the  Sun  as  toward  a  Centpr>  havp 
aiiy  fhare  in  the  Motion  of  the  Earth  and  Plar 
nets,  the  influence  of  fuch  an  Agent  will  ber^y- 
ciprocalfy  as  the  fquares  of  the  dijiances :  Ix^ 
power  will  increafe  and  decreafe  according  tcf^ 
the  fame  Law,  and  for  the  fame  Reafon  too,' 
that  the  o^nzvitxiy  of  lUuminatio?i  does.     Thij 

Law 


LoM?  was  firft  difcoverecj  by  Keplar^  jand."lwft..^ 
been  greatly  advanced  by  thie  I<aboHrs  of  Sjlpi 
yijLac  Newton-  But  then  I  beg  the  Header  tp 
obferve,  it  is,  a  geometrical  Law ;  and  as  GecH 
inetry  is  not  applicable  to  itjHpaterial  Effenc^s^ . 
but  only  to  Matter  and  ^antity,  it  muft.alf^ 
be  a  Law  of  Matter,  that  is,  ja  mecifanicalhiacwy 
afld  if  th^  Planets  are  moved  according  to  a, 
mechwtical  Lawy  it  muft  follow  that  they  aw 
D|oved  by  a  mechanical  Agents  be  that  Agent 
what  i)t  will.  For  it  would  be  abfurd  to  the  la{jt 
^gree,  to  believe  that  the  z&xon  of  an  imma'- 
terial  Power i  or  the  immediate  Influence  of  GodL 
himfelf  ihould  be  found  to  decreafe  by  a  geome-r.- 
trical  Rule,  and  its  force  be  capable  of  being 
calculated  at  various  diftai^ces  like  the  efflux  of 
light  from  a  Candle.  " 

38,  **  Should  it  likewife  be  afked,  what  me- 
chanical ^gent  is  concern'd  in  the  formation, 
growth,  and  fupport  oi  Animals  and  Vegetables^ 
It  is  very  clear  from  all  Experiments,  that  in 
the  common  courfe  of  things,  neither  a  Plant 
^QX  an  Animal  was  ever  yet  formed  or  fupportr 
^  under  the  abfence  either  of  Air  or  of  ifeaty, 
\>y  the  Utter  of  which,  I  would  always  be  imT? 
derftood  to  mean,  the  Effe^  ^f  fire.  An  Egg  _ 
has  Air  inclofed  at  one  end  of  it,  to  be  expand- 
ed, and  made  to  prefs  upon  the  contents^  by  the 
Meat  of  Incubation.  And  what  is  flill  more  re- 
markable. Air  is  found  neceflary,  not  to  the 
injide  only,  but  alfb  to  the  outfide  ofafhell, 
fvithw  \yhicl^,^an  Animal  is  to  be  forpied| 

for 
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forMr*  Boyk  obierVed,  that  the  eggs  of  Silfc^ 
worms  wHl  not  be  hatch'd  witiik  aft  exhauft*^' 
ed  Recerrer,   tho*  if  be  e^pofed  to  the  Sun** 

t  j9.  «  With  regard  to  Plants^  every  com^ 
toon  Gardener  could  have  iriforrhed  Dr.  Ckrkej 
Afat  Air  and  Fire  have  an  abfolute  dominion 
6vtt  the  whole  vegetable  kingdoih  ;  the  e*-* 
pcftce  of  StovesyThermometers,  and  Ventilators^ 
ttiight  otherwife  be  fpared,  and  the  whole  Bii^ 
finefs  of  Gardening  tranfaCted  in  a  Vacuum. 
But  this  isfo  far  from  being  the  cafe,  that  it  is= 
teally  amazing  to  fee^  with  what  anexaftnefsh 
the  feveral  tribes  of  Plants  agree  in  their  fub*' 
Aance,  fizes,  and  properties,  with  thc^'Sea/bn  and 
CUmate  in  which  they  appear,  that  Is,  with  the 
different  and  unequal  diftributioHS  of  Heat  and 
Cold  all  over  the  face  of  the  Earth ;  of  which 
Pha&nomenon,  I  (hall  have  pccafion  ta  take  feme 
farther  notice  in  a  proper  place, " 

40.  "  As  to  the  Body  of  a  Man,  the  Circu-* 
lation  of  the  Blood,  and  the  fpontaneous  Mo- 
tion of  the  Limbs,  if  it  can  be  (hewn,  that  any 
of  thefe  Motions  are  carried  on  without  Breath  m 
the  Lungs,  and  heat  in  the  Veffels,  it  will  then 
be  time  enough  to  affirm,  that  they  cannot  ob-- 
ferve  a  mechanical  Law,  or  depend  on  the  ac- 
tions of  a  material  Agent.  So  far  as  we  are  able' 
to  judge  from  what  appears  to  us,  the  Circula* 
•  tion  of  the  Blood,  and  all  the  animal  Fundlions, 
are  fuftained  and  carried  on  by  an  internal  Heat, 
whioh  keeps  the  Blood  fluid,  and  by  the^xter^* 
.  '  nal 
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ftal  Air  preffihg  into  the  Lung;s.  Thefc  feiTr_ 
as  a  Pump  to  draw  the  Blood  from  the  Heartjf 
and  the  Air  keeps  this  Pump  in  Motion.  Thut 
the  Air  is  to  theBody>  what  the  weight  is  to  a 
Clock ;  while  the  Heart,  with  its  Valves,,  perw 
forms  the  Office  of  a  Pendulum^  to  gauge  and 
regulate  the  Circulation.  What  I  have  here  fasd 
in  few  Words,  might  be  cohfirm'd  at  large  from 
the  Obfervations  and  Experiments  oi  Swammef^ 
dam,  Bartholine^.  Dr.  HaJes^ .  and  others.  ■■■  ■» 
Were  the  Theory  of  animal  Motion  to  be  ftated 
for  us,  as  that  of  the  planetary  Motions  above* 
mentioned,  this  Author  fhould  have  fet  us  to 
account  mechanically  for  the  motions  of  a  living 
Animal  from  the  Example  of  a  dead  one ;  th« 
Motion  of  the  Planets,  in  unrefifting  Spacis^ 
being  juft  as  unphilofophical,  and  as  hard  t0 
account  for,  as  the  Circulation  of  the  Blood  in 
a  dead  Corps.  " 

.  41.  "I  may  obferve,  upon  the  whole,  that 
the  way  of  reafoning  Dr.  Clarke  hath  chofeil 
upon  this  occafion,  can  do  no  fervice  toany  Qau£fe( 
whatfoever-  His  Defign  is  plainly  thiS"  ■^■■i  ^^ 
to  throw  fome  difficulties  in  the  way,  and  theil 
lay  the  foundation  of  his  own  Philofophy  in  that 
Ignorance  which  is  common  to  us  all.  For  fup*^^ 
pofe  we  are  not  able  fully  to  accomplifh  the  took 
he  has  impofed,  and  give  fuch  a  mechamcat 
Solution  as  fhall  be  adequate  in  every  inilancei 
muft  it  be  allqwed,  that  there  is  no  mechanical 
Agency,  till  we  are  able  to  explain  particularfy 
how  every  one  of  iti  Effe^  are  brought  to  pafa  I 

There 
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'*rhe>e  may  l3e  in  Nature  a  thoufand  E  "^ — "^  n 
of  a  mechimical  Agency,   where  tht  p  s 

manner  of  it  .hath  not  yet  been  dilcover'd,  nor 
the  Subjeft  perhaps  ever  examin'd  with  fuch  a 
view.  And  in  fome  cafes,  I  fuppote,  the  Con- 
trivance of  an  omnifcient  Art  ill  may,  after  ail 
our  labour,  be  above  the  reach  of  human  obfer-' 
vation  i  unlefs  the  mechanical  ikiJi  of  God  and 
'Man  muft  neceffarily  have  the  fame  Limits.  " 

4a-  **  To  build  a  Philofophy  on  thefe  cafes 
is  to  begin  at  the  wrong  end*  The  only  courfe 
that  can  promife  any  tolerable  fuccefs^  is  to  fet 
out  with  the  cafes  that  are  well  undeiilood; 
and  thence  argue  by  analogy,  to  fuch  as  are 
more  remote,  and  difficult  of  accels.  But  to 
begin  with  the  things  that  are  unknown  is  the 
way  to  create  difficulties  where  there  were  none 
before  ;  And  as  we  fliall  moft  probably  try  to 
.  make  things  of  a  piece,  our  ignorance  them 
will  diffufe  itfelf  univerfaily,  and  give  a  inix^ 
tare  of  darknefs  to  the  Knowledge  we  had  al- 
ready obtained. " 

43,  "  Dr.  Clarke^  mannef  of  objedting  doth 
alfo  give  me  a  fair  opportunity  of  turning  die 
tables  upon  him  ;  and  that,  as  I  am  inclined  ta 
think,  very  much  to  thedifcredit  of  aUhis  rea* 
foning*  For  if  it  be  true,  that  he  who  main- 
tains the  Mechanifm  of  the  Creation,  is  obliged 
in  Riqfon  to  be  able  ta  explain  all  Effcxfts  in  that 
way,  and  £hew  how  euery  thing  is  performed 
mechanically ;  then  it  muft  be  equally  true 
that  he  who  maintains  the  contrary,  and  rejeas 

the 
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the  notion  of  a  general  Median ifm,  is  obliged 
in  Reafoft  to  fhew,  that  nothing  is  perfomied 
mechankally.  For  if  it  can  be  ihewri,  that  me- 
chanifm  prevails  in  any  one  inftance,  it  will 
lead  us  to  conclude,  that  it  muft  prevail  in  evety 
other  I  upon  a  bare  prefiimption^  that  Nature 
lias  a  Wife  Author  at  the  head  of  it,  and  is  go- 
vern'd  by  confiftent  Laws,  not  by  fuch  as  are 
capricious  and  contradiftory.  Tlie  Wifdom  of 
God  will  be  uniform  in  its  Operational  and  if  it 
Works  with  natural  means  in  fome  cafes,  and  we 
can  be  well  affured  of  it,  I  may  venture  to  fay, 
it  does  not  work  without  them  in  any*  '* 

44.  ^*  To  argue  from  the  abfolute  Pdwer 
of  God,  exchifive  of  his  Wlfdomy  and  that  he  is 
itbk  to  ad:  by  the  unniechanical  forces  of  At-* 
troBkn^  &c,  would  but  ill  become  thofej  whofe 
proper  bufinefs  it  is  to  ftieW  how  things  are 
done,  not  how  they  migbt  be  done.  Without 
doubt,  it  would  have  been  poffible  with  God 
to  have  given  Man  the  Sente  of  Jeeingf  On  very 
ditFercnt  Principles  from  thofe  at  prefent  efta*- 
iblilhed.  The  Power  of  God  wants  not  the  me- 
diation of  Light,  to  convey  to  us  ^  perception 
of  diflant  objafts }  but  his  Wifdom  hath  been 
pleafed  to  make  ufe  of  this  fluid  medium,  as  the 
natural  inftrument  or  phyfical  caufe  of  vifion^ 
The  Eye  is  a  compleat  piece  of  optical  machi^  - 
nery,  perfeftly  analogous  to  a  camera  objcura* 
The  chryjialline  humour^  lodged  near  the  protu- 
berant part  of  it,  is  a  double  convex  Lensy  oc 
magnifying  glaf&  j  the  Pupil  anfwers  to  the 
O  Q  hole 
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hole  in  tht  Window-flintter ;  the  his  is  a 
moveable  Curiain,  to  enlarge  or  contrad:  ihc 
[.pupil  lo  as  to  admit  a  proper  quantity  of  rays; 
at  anfwers  the  fame  end  as  the  aperture  in  a 
common  Teleicope  ;  and  the  retina ^  which  is 
an  cxpanfion  of  the  optic  nerve  upon  the  back 
part  of  the  Eye,  is  the  iheet,  upon  which  the 
images  of  the  objefts  are  properly  coloured  in 
miniature.  What  occafion  for  all  this  Appara^ 
tus^  when  fome  quality  with  an  hard  name 
might  have  anfwered  the  end  as  well  ?  " 

45,  **  Is  not  tliis  alone  fufficient  to  convince 
us,  that  the  Wifdom  of  God  hath  chofen  to  aft 
with  natural  means ;  that  is,  with  the  inflru- 
mentality  of  a  fluid  medium,  and  matter  pro- 
perly  arranged  to  receive  its  impreflions  ?  If  this 
be  done  in  me  part  of  the  Body,  my  reafon  will 
be  fuggefting  to  me,  it  is  done  in  nil ;  that  as 
the  optic  Nerves  are  a<fted  upon  by  a  material 
medium  for  the  purpofes  of  Vifion,  fo  the  Lungs 
muft  play,  the  Heart  beat,  the  Blood  circulate, 
and  Life,  Senle,  and  Motion,  be  kept  up 
throughoQt  the  whole  human  Frame,  on  the 
fame  plan  of  Mecbamjm/" 

46.  '*  And  if  the  Body  of  Man,  wWch  many 
Philofophers  have  confider'd  as  a  lefler  World, 
be  of  a  piece  with  the  greater,  as  the  fame  way 
of  reafoning,  if  carried  forward^  will  incline  us 
to  fuppofe ;  the  motion  of  that  too  is  kept  up 
by  natural  means.  The  lame  fluid  medium  that 
gives  motion  to  the  Lungs,  or  iight  to  the  Eye, 
may  CQudud  a  Planet  in  its  orbit,  and  produce 
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all  the  various  appearances  that  have  fallen  im* 
dcr  the  obfervation  of  the  moft  inSufVrious  Na- 
turalifi-.  As  there  are  no  vacuums,  no  attract  ions, 
no  repulfions  in  the  human  Frame,  but  all  is 
carried  on  by  the  impreflion  of  material  forces, 
there  is  no  reafon  to  concliWe  that  thefe  ima** 
ginarjr  principles  ( for  fuch  I  fhall  prove  them* 
to  be)  prevail  in  the  planetary  regions  >  but  ra- 
ther that  all  things  are  conducted  by  a  like 
method  even  there  alfo.  ** 

47.  "  The  parallel  now  before  us  vsrill  ferve 
u  to  dctt&  die  M^eaknefs  of  that  common  argu- 
f  ment  againft  a  plenum,  and  a  mechanical  agen- 
cy, which  is  drawn  from  the  doftrine  of  refift- 
ance.  Some  learned  Men  are  of  opinion,  that 
if  the  iyftem  of  the  World  were  full  of  matter, 
a  Planet  muft  very  foon  lofe  its  motion.  But 
this  argument  will  make  a  very  indifferent  figure' 

-when  applied  to  the  human  Body,    There,  I 
[think,  we  have  a  plenum  undifputed  ;  and  the' 
[Blood,  once  in  motion,  is  refirted  by  every  Ar- 
liteiy  in  the  Body  j  the  fum  total  of  which  refin- 
ance, as  Bore/ii^  has  computed  it>   is  almofV 
incredible.    He  makes  it  equal  to  iRo,ooo  lb. 
Yet  this  involuntary  motion  continues  without 
any  diminution  of  its  velocity,  till  the  Machine 
f  is  quite  worn  out,  or  till  the  Providence  of  God!* 
\h  pleafed  to  put  a  flop  to  it  by  fome  fhorter 
[method." 

48,  "  Can  any  Man  think   he  Impofes  an 

■^  - '^  ^  ■ 

*  De  mot.  Animal,  P*  IL  Prop;  73, 
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unfurmountable  difficulty  upon  God,  becauib  he 
can  prove,  that  the  fluids  of  the  human  Body, 
muft  meet  with  a  refiftance  to  their  motiou  ? 
Muft  the  Frame  of  Man  he  turned  into  a  vat 
cuum  upon  this  account  ?  The  faft  itfelf  is  a 
lufficient  anfw^cr  to  all  foch  pretences.  And  if 
the  Blood  is  not  ftopt  in  its  Circulation  by  th^ 
j-efiftance  of  the  foUds,  why  ihould  the  refiftanq^^ 
of  a  fluid  ftop  the  Circulation  of  a  Planet  ?  for 
doubtlefs,  if  the  divine  Wiidom  hath  contrive4. 
a  way  to  pvercome  this  rcfiftance,  in  one  in- 
ftance,  it  may  in  another  j  and  the  argua^enlf 
fpr  a  vacuum,  deduced  from  the  ncceflity  for 
iiich  a  thing,  will  be  very  weak  and  inconfe-^ 
fjuential.  '* 

49,  "  To  induce  us  wholly  to  give  up  th^ 
aflPair  of  mechaniiiii,  the  Authpr  of  the  papers 
againft  Mr.  l^eibnitz  has  added  the  following 
cbnfideration*  **  That  things  (fays  he)  could 
»ot  be  at  firft  produced  by  niechanifm  is  ex- 
preflly  allowed  :  And  when  this  is  once  ad- 
tnitted*  why  after  that  fo  great  concern  ihould 
be  fhewn  to  exclude  Gpd'^  actual  Government 
put  of  the  world  (Sc.  I  can  no  way  conceive, " 

50.  ^'  We  have  an  ambiguity  here  '\xk  th^ 
terms,  which  ought  to  be  jemoved.  For  if  by 
produced  he  roe^ns  created,  no  lober  Man,  I 
iuppofe,  will  difpute  that  poiiit  with  him  1  il; 
being  certain,  that  creation  was  no  work  of  (ne^ 
chanifm„  but  a  pure  ad;  of  the  Will  and  Om- 
nipotence  of  the  Creator.  If  by  produdion,  he 
means  that  formation  of  terreftrial  fubftances^ 

*  Plants, 


Plftat8,  ai>d  Animus,  which  waa  fubfcqueatr  td^ 
the  adt  of  creation,  it  is  c?rt?tift  thftt  in  that  for- - 
mation  and  difpofition  of  God*?  wofk^  fpiPQ: 
piaterial  agents  were  employed,  gvw  the  f^ro© 
lijat  operate  to  this  very  day.  Thi?  natural 
s^gency  now  in  difpute,  vas  the  firft  arti§l0: 
<^d  thought  proper  to  fettje  in  the  fanjie.  4ifn 
pofition  of  the  world  :  AijJ,:light|  ap4  the  fir^r 
jtnament  of  Heaven,  were  firft  plrepar^d  ipd  puft 
ifito  aftion  :  After  that  the  formation  9f  ^|r 
other  things  followed  in  their  prpper  pl^ce*!' .,. 
;  51.  "  If  Dr.  Clarke  could  have  (hewn,  th»li 
Trees  and  Plants  were  made  tp:  grow  heforg 
jthere  was  any  Light  or  Air  tp  be  inftrunaei)ta\ 
ifl  the  procels,  he. had  done  fpngiething  to  thq 
purpofe  :  But  as  far  as  we  can  learn^  hi^ 
fcheme  of  Philofophy  agrees  no  better  with  <he 
origin  of  nature,  to  which  he  here  appeals,  tihan 
with  the  prefent  frame  and  conftitutipn  flf  jt/^ 
:  52.  "  As  for  excluding  God's  GQverqnvsn| 
Qut  of  the  World,  if  that  was  thi^defign  of  Mr^ 
Z^eti^mtZi  he  muft  aafwer  for  it<  Rut  it  c^n  per 
ver  follow,  that  if  a  fcqond  Caufc  be  iaterppfed|. 
^e  firft  Caufe  i§  for  that  reafon  ejcclijdcd  i  Nq; 
Man  would  bQ  fo  weak  as  tpafen^  thati  be-? 
eaufe  every  fecond  Caufe,  ss  fviehi  muft  4^penc^ 
upon  the  firftt  The  Authoc  therefore  Jbaa 
thought  proper  to  eall:  it  an  actual  Covernpjent;^ 
which  muft  meaix  either: immediate,  or  regl> 
If  he  maintains,  th^t  the  agency  pf  the  cJivincj. 
Effence  is  imimedlate  in  the  production  o^  na- 
tural effe(3:$>  whieb,  in  th«  jwdgmeot  of  teef^ 
'    -  -     •^'       '  is 
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IS  the  grand  arcanum  of  the  modern  mathe- 
matical  Philofophy,  it  is  incumbent  upon  hin% 
firfl  to  prove,  that  no  fecond  Caule^  created  Ef- 
fence,  or  material  Agent  is  fitted  for  the  pur- 
pofe ;  which  inftead  of  being  proved  is  hitherto 
taken  for  granted.  If  he  means,  that  the  real 
Government  or  Providence  of  God  is  excluded ; 
neither  will  it  follow,  that  his  Government  iq^ 
Jefs  real,  bccaufe  he  rules  the  World  by  natiri' 
ral  Cauies  under  the  diretSions  of  himielf  the 
fapreme  Caufe.  If  this  be  a  neceilary  confc* 
quence,  the  Scripture  itfelf  is  chargeable  with  it; 
and  where  it  inilrofts  us,  that  the  Sun  is  made 
to  rule  over  the  day,  it  muft  infmuate,  that  the 
Providence  of  God  does  not  rule  over  the 
World. " 

53.  "  When  we  fpeak  of  mechanical  Caufes 
as  doing  any  thing  in  the  World,  Dr,  Clarke 
will  immediately  take  us  up,  and  conclude 
they  are  to  do  it  of  themfelves^  independent 
of  the  divine  Power  and  Wifdom;  which  opinion* 
Mr*  Leibnitz^  with  whom  he  was  difputing, 
had  expreilly  dilclaimed.  For  my  own  part,  V 
adhere  only  to  the  mutter  of  faft  ^  and  that  I 
know  will  bear  me  out  againft  all  the  mtti- 
phyfical  fub til  ties  in  the  world.  But  if  the 
Reader  Ihould  be  diftreffed  with  any  donl^t^^  v\ 
this  matter,  only  let  him  remember  tha:  p 

^afts  upon  matter,  not  by  an  eiTential  but  a  me* 
•  chanical  Power,  i.  e.  by  its  motion  ;         ^  _ 
the  natural,  as  in  the  moral  world,        ^k  ^ 
that  there  is  no  Power  but  of  God,      ^'^B. 
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IS  the  grand  arcanum  of  the  modern  mathe- 
irtadcal  Philolbphy,  it  is  incumbent  upon  him 
firft  to  prove,  that  no  fecond  Cauie^  created  El- 
fence,  or  material  Agent  is  fitted  for  the  pur* 
pofe  I  which  inllead  of  being  proved  is  hitherto 
taken  for  granted.  If  he  means,  that  the  real* 
Government  or  Providence  of  God  is  excluded; 
neither  will  it  follow,  that  his  Government  i^ 
Jefs  real,  becaule  he  rules  the  World  by  natn- 
ral  Caufes  under  the  diredions  of  himfelf  the 
iapreme  Caufe,  If  this  be  a  neceflary  confc- 
quence,  the  Scripture  itfclf  is  chargeable  with  it; 
and  where  it  inftrudts  us,  that  the  Sun  is  made 
to  mle  over  the  day,  it  muft  infmuate,  that  the 
Providence  of  God  does  not  rule  over  th« 
World. " 

53-  "  When  we  fpeak  of  mechanical  Caufes 
as  doing  any  thing  in  the  World,  Dr,  Clarke 
will  immediately  take  us  up,  and,  conclude 
they  arc  to  do  it  of  tbemfelves,  independent 
of  the  divine  Power  and  Wifdom;  which  opin  ion 
Mr*  Leibnitz^  with  whom  he  was  difputing, 
had  exprellly  ditclaimed.  For  my  own  part,  i' 
adhere  only  to  the  matter  of  faft ;  and  that  I 
know  will  bear  me  out  againft  all  the  meta- 
phyfical  fubtilties  in  the  world.  Bat  if  tho 
[Reader  iliould  be  diftreiTed  with  any  doubts  in 
this  matter,  only  let  him  remember  that  matter 
'a<Ss  upon  matter,  not  by  an  elTential  but  a  me- 
'  ehanical  Power,  i,  e.  by  its  motion  :  For  in 
the  natural,  as  in  the  moral  world,  we  hold 
that  there  is  no  Power  but  of  God*  If  this  di-. 
'  '  ftindlion 
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ffindion  be  attended  to,  all  that  has  !>ecn  fb 
induftrioufly  written  in  defence  of  immaterial 
impulfes  in  a  metaphyfical  way  by  the  Author 
of  the  Enquiry  into  the  Nature  of  the  human 
Soul,  falls  to  the  ground  without  any  particu- 
lar confutation. " 

CHAR     IV.     Part  IIL 
SECTION    54. 

Mr.  Jones'  Animadn)erJions  6n  the  Doc-- 
trifle  of  a  Vacuum,  and  the  vis  iner- 
tias of  Matter  4 

f^^G^"^  E  are  now,  fays  he,  arrived  at  that  part 
^"W^  of  the  Subjed,  where  all  the  adnaireri^ 
k,)3(^JM(  ^^  Demonjiration  will  expecft  to  fee  me? 
drop  ;  that  is,  to  the  Dodtrine  of  a 
Vacuum,  and  the  Theory  of  Rejijiancesy  upont 
which  it  is  founded.  The  learned  Gentlemen, 
who  obje<5t  to  the  fort  of  Philofophy  I  am  now 
recommending,  know  very  well  without  being 
reminded  of  it,  that  if  they  have  proceeded 
witliout  evidence  in  this  matter,  their  whole 
fabric  falls  to  the  ground  without  farther  trou- 
ble 'y  and  if  I  cannot  ihew  that  they  have,  I  am 
willing  to  own,  that  all  I  have  yet  faid,  or  fhall - 
hereafter  fay,  muft  in  their  opinion  go  for  no- 
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55.  ^^  Allcfwrng  then  that  there  is  a  f^ac^m 
br  votd  fpace  in  the  World,  their  Argument  is 

very  fhort,  and  will  ftand  thus* Bodies  are 

obferved  to  have  motion  in  fuch  a  fpace  *,  btit 
that  Motion  cannot  be  the  EfFe6l  of  any  matfe- 
rial  Caufe,  no  fuch  Caufe  being  prefent  to 
them." 

56.  ^*  Should  we  fupppfe  this  to  be  truc> 
What  a  confufed  and  heterogeneous  mixture  of 
folutions  will  it  neccffarily  introduce  into  all 
our  phyfical  Difcburfes  ?  That  God  does  in  ma- 
ny Cafes  govern  the  World  by  material  Agents, 
and  conferve  the  Motions  of  Bodies  by  the  adli- 
Vity  of  fecondary  Caufes,  is  beyond  difpute^ 
The  fupport  of  animal  Life  hy  Breafb,  the"  Mo- 
tion of  a  Ship  before  the  fFind,  "of  the  Sap  in 
Vegetables  at  the  approach  of  the  Sun  s  Light, 
of  the  Mercury  in  a  Barometer  by  th^  pre^re 
of  the  Air  J  of  the  Fluid  in  a  Thermometer  by 
the  expanding  Power  of  Fire^  of  Bodies  im- 
pelled and  driven  off  again  by  the  Flux  and  Re- 
flux of  eleSiricalJEfher^  with  innumerable  otlier 
Phaenomena  of  Nature,  all  confpire  to  eftablifh 
this  plain  Truth,    And  if  it  be  an  axiom  in 
Phyfics,    that   more   Caufes   are  not  'employed 
nvhere  fewer  will  fuffice^  how  comes  it  to  pafs^ 
that  thofe  Agents  which  confefledly  minifter 
to  fo  many  and  great  EfFecfts,  are  not  fufficient 
for  the  producing  of  all  ?  Shall  we  allow,  that 
God  governs  the  World  by  a  fubordinate  Agen- 
cy and  Mechanifm  in  fome  Cafes,  where  that 
Agency  appears  to  us ;  and  deny  it  in  other^^ 

merely 
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lAerely  bccatifc  wc  have  loft  fight  of  it,  or  be- 
caufe  it  would  make  againft  us  ?  A  Philofophy 
that  labours  under  this  difficulty,  and  is  one 
while  working  with  ^material  Caufe,  and  m 
the  next  Breath  with  an  mmaierial  one,  be  it 
ever  fo  ingenioufly  put  together,  will  after  all, 
be  liable  to  this  grand  exception*  that  at  beft  it 
is  inconjijient,  and  unworthy  of  God*  Every 
Body  muft  fee  and  know,  that  there  are  mate- 
rial Caules  aiSing  in  the  World  j  and  he  that 
denies  it,  muft  deny  his  Senfes*  If  thefe  Caufes 
are  not  fufficient  to  perform  all  the  Operations 
of  Nature,  then  the  Creator  hath  made  ule  of 
fuch  me^ns,  as  are  not  proportionable  to  the  end* 
If  the  Creator  himfclf  performs  them  by  the 
immediate  Agency  of  his  own  Subftance,  then 
is  there  no  need  of  any  other  Caufes  i  they  are 
all  fupcrfuousu  But  that  there  are  otiier  Oaules 
is  abundantly  evident ;  therefore  they  muft  be 
i;apable  of  anfwering  their  end,  and  every  ma- 
terial Effbd:  will  be  immediately  owing  to  a  ma* 
terial  Caule.  What  I  here  fay,  is  grounded  on 
this  reafonable  Pojiulatum^  if  it  may  not  rather 
be  called  an  Axiom^  that  the  Wifdom  of  God  is 
cQuJifient  with  itfelf  in  its  Operations;  and  tliat 
he  wants  neither  Power  nor  Skill  to  avoid  the 
error  of  inconfiftency  :  Grant  but  this,  and  the 
Argument  amounts  to  a  Demori/lration.  I  muft 
confefs,  it  appears  to  me  to  be  lb  unanfwerable 
that  if  I  could  not  take  off  the  pretended  Evi- 
dence for  a  Facuum^  I  ibould  neverthelefs  be 
^atished^  jhat  it  was  a  fophiim,  and  impute  its 

P  p  whole 
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.  wfeole  farce  to  a  want  of  Ikill  in  tnyfclf  lo  lay 
Open  and  deteft  the  fallacy  of  it.  And  now  let 
11^  proceed  to  give  it  a  particular  confidcration.'* 

5  7.  "I  have  a  Manufcript-paper  by  me  from 
a  learned  and  ingenious  Gentleman  of  Cam- 
kridgCj  wherein  the  argument  for  a  Vacuum  is 
ftated  very  clofely ;  and  he  will  not  be  offend- 
ed with  mc,  if  I  take  the  liberty  of  fetting  it 
down  in  his  own  words ;  for  I  know  how  to 
honour  a  Man  of  Parts  and  Diligence,  tho  we 
may  happen  to  differ  in  Ibme  of  our  Senti- 
ments, " 

58.  **  You  will  hardly  (fays  he)  deny  the  vis 
inertut  of  Matter,  which  Sir  I/aac  Ne^fpton^  and 
every  Author  but  the  Materialijis  think  demon- 
ftrably  effential  thereto,  and  proportionable  to 
its  quantity ;  and  therefore,  that  it  muft  hold 
equally  in  the  mD&fubtUe  Mtbery  as  in  the  grofl^ 
eft  Matter.  Hence  it  follows,  from  the  different 
degrees  of  refftance  to  Bodies  moving  in  different 
Mediums,  that  equal  Portions  of  different  Me- 
diums contain  different  degrees  of  w  inertiee^ 
und  confequently  different  quantities  of  Matter. 
But  how  can  different  quantities  of  Matter  be 
contained  in  equal  Bulks,  without  fuppofing  va^ 
cuitiesy  at  leaft  in  one  of  them  ?  ^ofubtileMther^ 
pervading  the  pores  of  the  groffer  Medium,  will 
iblve  the  difficulty;  becaufe  fuch  an  iEther  muft 
itfelf  be  more porous\h2Xi  the  groffer  Medium,  elfe 
thro'  its  vis  inertia  it  would  caufe  an  equal  degree 
tjfreJijianceyQOViXX2xyXo  fadt  and  experience.  Now 
v^hat  can  thisporofity  o/th^-^ther  be  but  in^ 

terJHtial 
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interjlitial  vacuities  f  Muft  we  invent  anothcf 
MthcT  to  pervade  the  pores  of  the  former,  thei:i 
anotlier,  and  fo  on,  till  all  the  pores  be  filled  f 
But  this  only  drives  us  again  upon  the  difliculty 
we  have  been  endeavouring  to  ffiun  ;  namely, 
til  at  all  Bodies  are  eqzially  defife^  and  ought  equalfy 
to  rejiji  the  Motion  of  other  Bodies  thro'  them. 
This,  allowing  the  vis  inertia  of  Matter  to  be 
dTentially  proportionable  to  its  quantity,  is  a 
JlriM  dcfmnjiration  of  an  interflittal  Vacuums 
And  therefore  difficulties  ftarted  againfl  it,  tho' 
we  could  not  folve  themi  ought  not  to  move 
us." 

59,  "  We  are  now  poileffed  of  the  ObjedHon 

in  its  full  force.   All  Matter,  from  its  'uis  iner- 

ia,  or  a  natural  indifpofition  to  change  its  place, 

uft  give  a  refiftance  to  Motion  in  proportioii 

to  its  quantity  :  And  as  we  find  a  different  dc- 

tree  of  refiftance  to  Bodies  moving  in  different 
Tediums,  there  muft  be  different  quantities  of 
Matter  in  equal  Spaces;  and  confcquently  there 
is  juft  fo  much  mare  of  Vacuum,  or  abfence  of 

'Matter,  in  one  of  the  Ipaces,  as  there  is  le/s  of  re- 
fiftance; Where  there  is  no  rejijlancey  there  will 
be  no  Matter :  So  that  we  muft  either  corred: 
the  modern  doftrine  of  the  vis  inertitr^  or  allow 
this  to  be,  what  Sir  Ijaac  him felf  hath  called  it 
—  demonfiratio  vacui*  As  the  vis  inertia  is 
a  principle  of  fo  much  confequence,  I  am  obli- 

,  ged  to  enter  upon  an  experimental  enquiry  into 
the  Nature  of  it ;  in  the  progrefs  of  which,  I 
think  it  will  appear,  that  fuch  an  enquiry  was 
P  p  2  never 
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iicvcr  made  by  Sir  Ifaac  himfelfj  nor  by  tfiift. 
ingenious  Gentleman ;  wHowill  find  heiba&. 
taken  up  with  a  Principle,  which  be  never  gave 
himfelf  the  trouble  to  examine.  For  after. all^ 
that  can  be  faid,  Experiment  muft  be  the  teft  ? 
^nd  tQ  that  I  fliall  appeal  for  the  truth  gf  what 
I  am  going  to  offer,"  .     .    » 

60.  *'  We  find  then,  that  if  a  Body  be  at  reft 
a  certaiq  force  i?  required  to  remove  it  out  cf 
its  places  and  this  forqe  is  fyppofed  to  be  net. 
cei^ry  only  on  account  of  a  vis  inertia  in  ilia 
Body  :  for  which  reafon,  the  force  required 
muft  increafe,  as  the  quantity  of  Matter  increafes 
i[n  the  Body  to  be  removed.  All  this  will  bo 
true,  if  the  wj-  inertia  is  true;  but  it  is  contrary 
to  fa<a.  Let  us  fuppofe  this  Body  to  be  of  ^ 
pound  weight,  and  fufpended  by  a  line,  fo  that 
pn  occafion  it  may  vibratq  a§  a  Pendalunii  If 
you  would  move  this  Body  in  a  direftion  upwardi^ 
the  force  required  muft  be  fuperior  to  a  pound  i 
if  fideway  in  the  fegmentof  aC^rcle,  of  which 
the  point  of  fufpenfion  i§  the  Center,  a  much 
iefs  force  will  do  the  Bufinefs  j  and  this  force 
being  the  true  index  of  the  vis  inertia^  if  that 
be  found  to  alter,  though  the  quantity  of  Matter 
be  ftill  th?  fame^  it  proves  that  the  vis  inertid 
is  a  changeable  Thing,  depending  on  fome 
certain  circumftanqes  which  muft  be- taken  into 
the  Account.  And  it  will  appear,  that  if  you 
can  calculate  the  force  which  the  aftion  of 
gravity  will  have  upon  the  Body,  when  eleva-r 
ted  to  any  Angle^  yo\i  ^ill  then  know  what 

'     '  force 


force  is  reqnifite  to  overcome  its  vis  ineftide'^ofi 
indifpofition  to  Mption. " 

/6i.  "If  the  fame  Body  be  taken  in  the 
Hand  and  left  at  reJl  in  the  Air,  no  forpe  at  all 
is  requir  d  to  put  it  in  Motion  downwardy  for^ 
the  caufe  of  gravity  immediately  fets  it  a  going, 
in  its  proper  diredtion.  So  that,  caterh paribus^ 
the  vis  inerti(^  in  all  Bodies,  being  more  or  lefsy 
juft  as  you  concur  with  or  contradid:  the  a<Stioi> 
of  Gravity  upon  them,  feems  in  fa6i  to  be  nq 
othfer  than  a  confequence  of  their  Gravity. 
When  we  attempt  to  give  a  motion  to  a  Body 
different  from  that  of  Gravity,  we  find  it  already 
pre-engaged  by  a  determination  toward  the  . 
Earth's  Center  :  And  this  natural  force  is  ma-^ 
king  its  efF6rt  every  moment  againft  ^ny  foreign- 
force  that  can  be  applied  to  it ;  to  which  it  i^ 
owing,  that  projeftiles,  inftead  of  procefsding 
in  a  ftrait  line,  defcribe  a  parabolic  Curve; .  If 
Gravity  and  the  vis  inertia  were  things  eflbn-r 
tially  different,  and  independentof  one  another, 
each  of  them  mufl  occafion  a  refiflance  propor- 
tionable to  the  quantity  of  Matter ;  arid  the 
'mhole  refiftance,  as  difcoverable  by  Experiment^ 
would  be  the  Sum  of  two  different  refiflances, 
the  one  proceeding  from  the  Caufe  of  gravity, 
the  other  from  the  vis  inertia ^  But  I  am  fully 
perfuaded,  that  in  all  entire  or  detached  Bodies, 
we  fhall  difcover  no  refiftance  to  a  change  of 
place,  but  jufl  &^  much  as  ought  to  proceed  fron^ 
the  adtion  of  gravity  upon  them,  and  no  more, " 
.   62.  *f  If  this  be  true,  if  the  vif  ifierti^  bq 
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enly  the  confequence  of  another  Principle,  two 
corollaries  will  arife,  fufiicient  to  difpatch  all 
Ac  argumentative  part  of  the  above  demon- 
ftration.  For  then  it  will  follow,  that  if  we  can 
alter  the  ftate  of  a  Body  in  refped:  of  its  gravity^ 
<>r  its  natural  tendency  downward^  we  ihall,  att 
ifee  (ame  time,  alter  its  ftate  in  refped:  of  it3 
vis  inertia^  or  natural  indifpofition  to  move 
when  left  at  reft :  The  Truth  of  which  will 
Appear  from  an  eafy  Experiment. " 

63,  **  Take  a  light  glafs  Bubble,  and  load 
it  inwardly  with  Mercury  or  any  other  heavy 
fobftance,  till  it  is  precifely  of  the  fame  fpecific 
gravity  with  water.  This  done,  we  will  fup-» 
poie  it  to  weigh  two  ounces.  Let  it  now  be 
fufpended  by  an  hair  to  the  arm  of  a  ballance^ 
ind  laid  at  reft  upon  a  Table  :  If  you  would 
raife  it  from  thence,  and  give  it  a  motion  up- 
ward^  you  muft. charge  the  other  end  with  a 
weight  fome  fmall  matter  above  two  ounces ; 
which  may  ftaiid  for  the  force  requifite  to  over-- 
come  its  vis  inertice.  Let  the  Body  then  be 
placed  near  the  bottom  of  a  Veflel  filled  with 
water ;  in  which  pofition  it  will  remain  at  reft : 
But  if  you  would  now  give  it  motion  in  the  fame 
diredtion  as  before,  it  may  be  done  with  a  An- 
gle grain,  that  is,  with  only  one  thoufandth 
part  of  the  force  required  in  the  former  cafe. 
The  reafon  of  this  feeming  Paradox  is  this ;  the 
Motion  given  does  really  coincide  with  that  of 
Gravity,  tho  in  appearance  it  contradicts  it* 
For  the  Body  being  of  equal  weight  with  aa 

equal 
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equal  bulk  of  water,  when  the  Body  has  mo-* 
ved  out  of  the  fpace  it  occupied  at  rell,  an  equal 
bulk  of  %vatcf,  thro*  the  adtion  of  Gravity  upon 
it,  has  defcended  into  that  fpace ;    and  if  wa 
put   looo  for  the  force  neceffary  to  raife  the 
Body,  and  looo  for  the  force  of  the  fubfiding 
water,  the  difference  between  thefe  two,  leave 
a  remainder  for  the  vis  inert  ice  ==  o.  Some  quan- 
tity however  indefinitely  fmall  muft  be  allowed 
to  produce  an  inequality  between  the  Body  and 
the  Water  j  for  where  all  things  are  equal,  na  1 
motion  can  enfue.  But  how  much  the  njjsimr^ 
titjs  has  to  do  in  this  Experiment,  I  leave  to  be 
determined  by  better  judges,  when  they  have 
confider'd  it-    It  may  likewife  be  added,  that 
after  the  Bubble  has  been  moved  by  a  force 
equal  only  to  zjingk  grain ^  thro'  a  fpace  of  wa-« 
ter  equal  to  itfelf,  twice  as  much  Matter  Bas  been 
put  in  motion  thereby,  as  would  have  been  moni 
ved  in  a  Vacuum  by  a  force  fomewhat  fuperior 
to  two  ounces^  becaufe  the  bubble  has  difplaced  j 
a  quantity  of  water  equal  in  weight  to  itfelf  j 
and  Water  rcfjh  a  moving  Body  nearly  a  thou-^ ' 
fand  times  more  than  Air,  But  how  can  all  tKi%\ 
be  poflible,  if  an  indifpqfitian  to  Motion  he  f£m^\ 
tially  proportionable  to  the  quantity  oj  Matter  f  *' 
64,  ^*  My  fecond  corollary  applies  itfelf  di- 
reftly  to  the  demonftratlon.  As  the  vis  inertia] 
is  a  neceffary  confequcnce  of  gravity,  if  there,  1 
be  any  Fluid,  be  what  it  will,  which  afts  as  the 
Cau/e  of  gravity,  that  Fluid  muft  itfelf  be  void  ^ 
of  gravity  co^idered  as  an  EffeSf^  and  confe-- 
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tjucndy  of  that  refiftance  which  has  been  afctir* 
bed  to  the  visinerttce.  To  fay  then,  that  the  vis  in^ 
ertue  muji  hold  equally  in  the  moJiJubtUe  Mther  ai 
in  the  g^offeft  Matter,  and  that  from  the  xiiffe-» 
rent  Degrees  of  weight  or  refiftance,  d^ennt' 
quantities  of  Matter  are  contained  in  equal fpaceSf 
is  to  beg  the  Queftion,  that  Gravity  has  no  ma- 
terial Cauie,  But  it  would  be  unfair,  to  xlc-^ 
tnpnftrate  that  it  has  none,  merely  by  attribu- 
jting  to  it  fuch  a  property, ,  as  from  its  Nature 
and  Office  it  cannot  pofiibly  have,  " 
.  65.  "  It  is  incumbent  therefore  on  all  thofe^ 
who  would  build  a  Philofophy  on  the  vis  iner^. 
tiay  firft  to  (hew  us  what  it  is,  and  to  prove  by 
fome  Experiment,  that  there  really  is  fuch  an 
original  Principle  in  Matter,  to  be  difcovcred 
apart y  and  independent  of  every  other  Principle 
at  prefent  eftablifhed  in  Nature,  before  they 
can  raife  from  it  one  fingle  conjecture,  much 
lefs  a  demonftration.  I  fay,  of  ^^ry  other  Prin- 
ciple ;  for  a  refiftance  to  Motion  may  be  occa^ 
fioned  by  more  Principles  than  one.  A  Mafi 
of  Iron  or  Stone,  firft  examined  with  refpc<9:  ta 
the  Principle  oi Gravity ,  then  to  that  oiCoheJion^ 
or  the  Application  of  its  conflituent  Parts  to 
one  another,  will  teach  us,  that  the  ^vobolt 
quantity  may  be  put  in  Motion  with  refpeft 
to  the  Earth's  Center,  much  more  eafily  thaa 
half  the  quantity  can  be  moved  with  refpeft 
to  the  other  half:  So  that  if  the  force  with 
which  fome  folid  Bodies  cohere,  were  to  tajce 
place  in  Matter,  as  ujiiverfally  as  gravity  now 

"  does; 
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doth  I  Wc  mig^t  compute  the  wj  mer^U  to  fee 
ten  thouland  times  as  great  as  it  is^  becauie  we 
ihould  oppofc  the  cohdion  of  Bodies,  where 
we  now  oppofe  their  gravity,  *' 

66-  '*  Were  all  Matter  at  reft,  and  the  adion 
of  die  Elements  made  to  ceafe,  fb  tihat  Fiotafii>- 
^le  particle  of  matler  {hewjld  have  arry  determi- 
natioT)  to  one  ibrt  of  mcrtion  radiertha:!  to  ano- 
ther, that  would  he  the  titue  to  malce  an  Ex- 
periment on  the  vis  inertm.  But  this  PriiKripk^ 
ib  far  as  k  is  fubjedted  to  eicaminatioii  tindcf 
the  prefect  <Economy  of  the  worlds  is  a  tliiifrg 
unfixed  and  confeqttcntial,  not  uniform  and  irr- 
dependent,  as  the  Mathematicians  fiave  fuppa- 
fed  J  whofe  greateft  mi&fortunc  it  hath  boen,  not 
to  confider  things  as  tbey  are^  biat  to  feign  an  ^ar- 
bitrary-and  abftraded  Hate  od'Matlerjand  thencs 
t<^  argue  upon  it  in  its  depeiadcnt  ^Itate;  when 
they  are  really  more  diifei'ent,  than  <jbc  ore  of  a 
metal dep Diked  in  the  Earth,  from  tiic  lame  me- 
tal fonned  into  the  wheels  of  a  Clock.  And  what 
is  mucli  more  oflFenlivc,  the  lame  Philofophy 
which  has  gi^eo  to  Matter  an  indifftTence  tb 
jiKAion  by  the  vis  inertia,  has  alfo  given  it  an 
inclination  to  tnotion  by  the  virtue  of  AttraSion ; 
both  of  them  inherent  (  as  IhaH  be  fcereafter 
fliewn )  in  the  f^me  particles-  The  fofraer  of 
tlKrie  does  indeed  lecm  oppoiite  to  maferialifftj ; 
but  the  latter  has  fo  itrong  a  rdilh  of  it,  that 
a  Friend  to  the  Primriples  of  Spind!?^  hadi 
bleiided  tliera  both  together  *.    And  even  Dr. 

*  See  tlie  P-E^^i^cW  Paragraphs,  ia  a  Piece  entitled, 
an  Effm  on  Spirit^  Q^  q  Dtrbam^ 
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Jbefhdm^  an  undifguifed  and  well-defigttin^  Ai^- 
thor,  has  granted  as  much  as  Epicurut  himfelf 
would  have  required  of  him.  It  was  his  dpi- 
nion,  that  in  the  Jirji  produSlion  of  Matter ^  the 
great  Author  of  all  Tbrngs  INSPIRITED 
the  materials  of'  which  the  World  confijis  ncith 
fuch  an  adlive  quality,  as  ferves  to  preferve  the 
Globes  entire f  and  enables  them  to  revolve  about 
their  Centers^.  If  this  Paflage  does  not  allow 
to  Matter,  a  power  of  directing  itfelf,  and  con- 
ferving  its  own  motions,  I  know  not  what  to 
xnake  of  it.  But  it  is  no  concern  of  mine,  {o  I 
return  to  the  argument ;  leaving  it  to  thofe  who 
pretend  to  have  renounced  materalifmy  to  recon- 
cile their  own  conjund:  doftrines  of /jtt^/ Afo/^- 
tery  and  injpirited  Materials  !  " 

67.  Now  if  all  this  be  true,  and  Mr.  yoner' 
Reafoning  cannot  fairly  be  fet  afide,  the  prefertt 
Philofophy  muft  be  allowed  to  reft  on  a  very 
incomplete  foundation,  and,  when  ftriAly  ex- 
amined, will  be  found  not  as  yet  to  have  reacjfd 
the  fummit  of  perfection  ;  and  if  fo,  will  it  Mt 
be  the  moft  egregious  folly  to  negleft  the  cul- 
tivation of  fo  remarkable  and  furprifing  a  Dif^ 
covery  of  a  fubtile  elaftic  Medium  ;  a  Mediun^ 
which  had  been  hitherto  denied,  and  yet  with- 
out which  the  operations  of  Nature  cannot  be 
fatisfadlorily  accounted  for  ?  If  his  affertions  arfc. 
falfe,  how  comes  it  to  pafs  that  they  have  never 
been  anfwer*d  and  refuted  in  the  fpace  of  four 
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years,  nothwithftanding  he  feems  camcftly  to  . 
dt^re^  that  his  Rcafonings  may  be  examined  ? 
His.wqrds  are  *^  If  there  be  a  confiderabie 
defeft  in  any  of  my  dedudtions,  I  (hall  be  very 
glad,  to  be  better  informed ;  and  perhaps  fome 
of  the  followers  of  Sir  Ifaac  Newton  may  fhew 
fo  m\jgh  candour  and  humility  toward  a  Man^ 
who  means  well,  as  not  to  think  him  too  infig- 
jaificant  to  be  t^ken  notice  of,  *' 

CHAP.     V.       Pai^t  III. 

SECTION    68. 

l%e  DoBrine  ^p/'  Refiftances  conjiderid^ 
and  other  Arguments  for  a  Vacuum, 
examined  ^^i/ refuted. 

tF!8j<M J  H  E  Quotations  from  Mr.  Jone/  Ef- 
T  ^  fay,  contained  in  the  foregoing  Chap- 
^^^  ter,  may  foffice  to  Ihew,  **  That  the 
celebrated  demonftration  of  a  Vacuum 
hzs  fet  out  wrong.  It  will,  continues  he,  be  as 
cafy  to  prove,  even  waving  all  that  has  been  faid 
on  the  vis  inertia ^  that  it  has  concluded  wrbiig; 
if  t\iQ  relation  between  a  moving  Body  and  a  rejiji^ 
ing  Medium  be  rightly  underftood. '' 

69.  "  When  a  Pendulum  is  made  to  fwing  in 
Alr^  Water ^  or  Mercury y  tlie  refiftjance  it  meets^ 
with  is  greater,  as  the  medium  is  denfer:  And  as 
a  plenum  of  Mther^fuch  as  the  mechanical  Phi--. 
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Iofi(piy  reyairesj.  isiould  be  more  denfe  than-  Mf- 
Qtbtr  Fluid  ^y,  its  rejijiancey  tJx^y  jayy  mufi  b% 
great£r  :  Na  Motion,  could  pojfibly,  continm  in  k^. 
Bat  then  as  motion  is  obfervedto  coiUioue  in  ll»- 
hfiavens^.  without  any  fenfibk  diminiuiof^  disre. 
can  be  no  refiftance  in  the  heavenlyj^wb^j,  ani^ 
canfeifuently,  na  matter  of  Ji^icient  denftty  to  oc-r- 
eq^ion  it.  **^ 

70,  "  This 'was  Sir  Ifaac  T^ewton^^  way  oA 
computing  refiftances^  and  the  ufe  he  made  q£ 
them  when  computed;  That  we  may  fee  whe- 
ther thi5  dodtrine  agrees  with  Experiences^  Let 
us  fuppofe  a  Ship,  with  its  Sails  fpread,  to  be  in 
motion  before  the  Wind  :  Every  Body  muft  al- 
low me,  that  ifthe  Wind  were  to  keep  its  di- 
re(aiori>  and  the  Ship  to  have  an  open  feav  it'- 
v/culd  go  quite  round  the  globe  ^  and  for  the 
iame  reafon  that  it  makes  one  revolution,  1% , 
would  make  another,  and  fo  on  ad  infinitum. . 
Are-  we  to  fay,  that  the  Air,  in  which  it  moves^. 
is  an  unrejifting  Medium  ?  We  ought  to  fay  t^is^ 
if  the  demonftration  abovementioned  really  i$ 
what  it  pretends  to  be.  But  thje  truth,  is,  a  Me- 
dium may,  in  its  Naturey.  be  a  reiifiing  onci^. 
and  yet  in  faB  give  no  fuch  refiftance,  as  ihalli 
be  any  impediment  to  a  Body  moving  in   it. 
For  let  any  Perfon  tell  me,  how  much  refift- 

.  *  Is  not  here  a  palpable  miftake  which  ought  to 
be  cleared  up  ?  —  Does  not  Sir  Ifaac  NeiL-ton  aUirm 
that  ^ther  is  exceedingly  more  rare  than  Air,  and' 
do  not  eleftrical  Experiments  prove  it  to  be  vaftly" 
more  fo  ?  Why  then  i*  it  here,  ibppofcd  more  denftr 
than  any  other  fluid?.  ance 


a*feetrbe  ShipTcceives  from.ths  Air  iatlasf  cafef^ 

Th  e  an  fwer  muft  be, lefs  than  none :  Tho 

rel{#aii(xe  here  is  a?  negative  quantity ;  and  tihe 
jSfeifi  is  f&  far  feomi  i^iwg"  its  motion;  that  ift  ia 
cO'i-.ttHuaily  r^fdvmg  it,  as  it  paiTes  throiaglithci 
/l*r  J  yret  i€  wouldi  be  fal&  to  affirn^  of  Air  ii* 
general,  thojt  it  is  not  a  refifting  Medium.  Asi 
ps^  the  Water  ti8ie  Ship'  fails  upon^  dhas  bdsjgj* 
not  the  r^ttj/&  of  its  motdon,  will  ferve  to  ret^A 
it  i*  but  as  the  continued  icnpulfe  of  the  Air 'be-« 
liand>  is  foperior  to  the  funa  of  alt  the  foUowirie^ 
f^fiillapice&,  Jirjij  of  the  Air  before  -^  Jecon£y^  or 
the  Water  the  Ship  feils  upon;  ^xA thirdly y  of 
the  caufe  of  gravity  which  is  cottlinually  ading  . 
upon  it ;  the  motion  will  cofttinue  notwidi-^^i 
ftartding  thefe  impediments*** 

71.  ^'  Were  it  to  be  laid  dwvn  as  a  general 
fOle  fiiom  this  panrtictalar  inftanee^  that  Water 
refifts  motion,  but  Air  does  not  >  neither  willi 
thrs  coincide  with  Experieflce.  A  cork^  or  any 
oth^  light  body,  thrown'  upon  the  ftream;  of  a^ 
fl'uicc  or  floodgate,  will  be  carried  off  with  it  f 
and  as  it  is  common  for  a  confiderable  part  of' 
tile  water  to  return  again  upon'  the  ftrcam  ia  x 
ciMTC,  if  it  be  obftrufted  by  the  hanks,,  aind- 
have  but  a  narrow  out  let,  the  cork  may  conMi 
about  with  it,  and  compleat  its  revolutions^  ia> 
long  as  the  caufe  continues  toa£t  upon  it.  The 
water  gives  no  more  refiftancc  in  this  cafe,  tfeaqr 
the  air  did  in^  the  other :  And  thus  it  wilt  hap- '^ 
pen  univerfalfly,  that  every  fluid,  where  it  is  the 
^mfe  ofmotiop^  wp  vm  be  fouiid  in  that  ca^ 
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to  give  any  rejifirnics^  be  its  quantity  of  matter 
great  or  ImalL  *' 

72.  **  We  are  now  prepared  to  return  to  the 
Pendulum  \  if  it  vibrates  in  Air^  the  air  wdl 
retard  its  motion ;  and  there  is  a  good  reafon 
why  it  fhould  do  fo,  for  air  is  not  the  caufe  of 
its  motion.  If  in  Watcr^  neither  is  that  the 
caufe  of  its  motion  ;  And  it  will  give  a  greater 
reiiftance  to  it  in  proportion  to  its  quantity  of 
matter,  that  is,  in  proportion  to  the  a£l:ion  of 
gravity  upon  it  If  in  ^uckjiher^  it  will  meet 
with  a  flill  greater  refiftance,  for  the  fame  rea- 
fons*  But  )f  there  be  any  elementary  iEther^ 
ading  as  the  natural  caufe  of  gravity  in  Bodies ; 
it  is  juft  as  abfurd^  to  fearch  for  the  refiilance  of 
fucb  a  fluids  from  the  motion  oi  z  failing  Body  i 
as  for  tliat  of  the  Air^  from  the  motion  "of  a 
Ship  that  fails  by  it ;  or  for  that  of  IVater^  frotn. 
the  motion  of  bodies  carried  down  by  a  current 
of  it.  If  one  Philofopher  may  conclude,  that 
gravity  cannot  be  owing  to  any  particular  ma- 
terial fluid,  becaufe  he  has  found,  that  this  fluid 
does  not  re/i/l  a  gravkating  Body  ^  may  not  ano- 
ther demonftrate  with  equal  truth,  that  a  Ship 
cannot  fail  by  thq  action  of  the  air  upon  it* 
becaufe  he  finds,  from  the  niceft  obfervations, 
tliat  the  air  does  not  deprive  it  of  its  motion  T* 

73.  **  Whether  the  learned  will  conlider  of 
lefe  things,  I  cannot  pretend  to  judge;  it| 

^time  perhaps  they  may  :  But  for  a  while,  I 
prefume,  he  that  ventures  to  interpofe,  muft  bo 
content  to  let  the  reprqacli  fall  upon  himfelft 
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There  Vv'as  a  time  when  Meft  hldgiv'en  up  thcfft* 
tJnderilandings  to  the  logic  of  the  Schools'*^ 

■■■'■'■"—  iiiniii-iiiii       I  II  ■  '         ■  II       II  II >n 

*  "  I  Will  give  a  fpecimen  of  their  manner  perti- 
nent to  the  Subjedl  we  are  iipon.     It  is  a  logical  de^ 
:  monjlration  of  a  vacuum^  ex  traded,  from  Lib.  4.  c,  6^ 
of  Arijiotle^s  Pliyfics.    If  there  be  no  vacuum,,  thet^ 
tan  be  no  loco- motion.     For  afpace  already  full  caff- 
not  receive  any  thing  into  it ;  if  it  dtd^  there  *&douliit 
two  Bodies  in  the  fame  "place -^  which  is  an  abfurditjs 
Some  of  his  Commentators  put  it  thus. -^  probatmc 
afTumptio;  quia  corpus  quod  locum  mutat,  vel  iiia^ 
ni  fpatio  excipitur,   vel  pleno:    Si  inani,  habetur 
propofitum :    Si  pleno,    fequitur  duo  corpora  fe|c 
-permeare —  "  T!he  ajfumption  is  thus  proved \  becaujt 
a  body  that  changes  its  place^   is  received  either  into  U 
Space  full  of  Matter  or  into  one  that  is  empty  :  lfint9 
an  empty  fpace^  the  point  is  proved  \  ifintoafultfpacti 
then  it  follows  that  two  Bodies  mufi  penetrate  one  ano- 
ther's dimen/tons.^*     And  Arijloth  tells  us  of  one  iliSr- 
liffus^  an  antient  Sophift,  who  being  reduced  to  xk^ 
l^ft  extremity  by  the  force  of  this  [miferable]  argu^ 
ment  and  determined  not  to  admit  a  vacuum^  denied 
the  reality  of  Motion,  atid  held  the  univerfe  to  be 
immoveable.     Had  this  •  Philofopher  trufted  to  t%^ 
Deriments  inftead  of  logic,  he  might  have  filenc^d 
\\is  adverfaries  with  very  little  trouble.     For  if  a 
DuUet  be  put  into  a  bottle,  quite  full  of  water,  and 
clofe  ftopt  down,  we  have  a  fpace  filled  with  an 
inco7npr^ible  fluid  \  which  conftitutes  a$  good  a  ple- 
num as  need  be  delired;  yet  upon  inverting  the  .bot- 
tle, we  find  the  bullet  can  move  from  the  top  to  th« 
bottom,  or  from  one  fide  to  the  other,   almoft  as 
freely  as  if  the  bottle  were  empty.     Does  it  move 
into  an  empty  fpace,  or  intp  a  lull  one.^  Why  cruly^ 

afid 
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JUiil  4J)£  quirks  of  Arifiotk ;  and  Woe  wa9  to  tlit 
Man,  who  dared  to  publifh  a  £u(pic}on  agaioft 
them.  That  fafliion  is  now  exploded  ;  and  we 
are  all  enflaved  to  the  pretences  of  a  matbcma^ 
tic  certainty.  But  if  the  dodlrine  of  a  Vacuum 
is  really  weak  and  without  foundation,  thi|S 
faihion  will  have  its  period  like  the  fbrn>e.o  and 
we  fhall  be  reftorcd  again  to  the  enjoynaent  cyf 
cur  philofophical  rights  and  Uberties. " 

74.  **  It  appears  then,  that  die  wlr  inertue 
irftnatter,  under  the  prefent  conftitution  of  na- 
tural things,  is  no  fit  principle  for  a  Philofophet 
to  hcgin  with  ^  and  that  even  fuppofing  fiich  i 
principle,  I  fay,  fuppofing  fuch  a  principle,  yd 
to  argue  from  that  to  pbyjical  caic/ks  is  an  abfur- 
jdity :    For  when  any  fluid  matter  becomps  a 
cat^e  af  motion^  the  caie  is  quite  altered ;  and 
its  re/yiancey  be  it  ever  So  great  in  other  €afes^^ 
will  be  of  IX)  account  in  this.  The  Gentlcmcti 
who  have  reafoned  from  tliis  principle,  have 
never  once  attempted  to  inquire,  what  will  be  • 
the  cafe,  where  matter  gives  motion  to  other 
matter;    but  taking  it  for  granted,   that  tlic 
great  Author  of  Nature  has  created  a  fet  of  Ele- 
ments, for  no  fingle  purpofe,  but  to  obftrufik 
bodies  in  motion,  hav^  drawn  themfelves  into 
the  palpable  abfurdity  of  proving  by  a  mathe- 
matical demonflration,  that  a  matter  (rf^  fa6t  is 

into  neither;  for  the  bullet  and  the  fluid  change  plai- 
ces with  one  another,  fo  that  the  motion  is  not  hii>- 
dred,  though  the  fpace  is  always  full  of  matter." 

an 


fXi  Unpoflibflity.  Of /w^ich;  if  My  (iou(j^ 
fliould  yet  remain,  I  will  fubjoin  the  following 
Experiment,  with  a  few  ftiort  reflexions  Upon 
it." 

j^.  **  At  the  extremities  of  a  fteel|lo4ojftW9 
feet  in  length,  let  two  Lamps  of  tljin  glafa  of  a 
fpherical  figure  (or  any  other  that  the  Operi^tor 
cJhufes)  be  fulpendedi  as,  in  PL  111^  fig-  i^^ 
Over  thefc  Lamps  let  there  be  twp  Vanes  of 
Plate-brafs  .placed  with  contrary  afpeflis^  and 
inclined  to  about  half  a  right  angki^  The,  RcxJ 
thus  furpilhed  is  to  be  poiled  by  mean^of  acap 
fixed  to  the  middle  of  it,  on  the  pointof  anee^ 
die,  fupported  by  a  foot  and  pillar.  As  foon  as 
the  Lamps  are  lighted,  the  machine  will  begiijl 
to  turn  upon  its  center,  making  feveral  revolu- 
tions in  a  minute,  an^  will  continue  thus  to 
inove,  fo  long  as  the  lights  continue  burning  t 
And  fuppofing  the  lights  to  have  a  perpiBtual 
fupply>  the  confequence  of  that  Would  hQ2Lper4 
fetual  motion  in  the  Machine.  '* 

76.  "  We  will  imsfgine  a  mathertiatlcal  Phi-?^ 
lofopher  to  be  contemplating  this  fight  at  9 
diftancc.  If  his  Eye  is  in  the  plane  of  the  mo- 
tion, the  lights  will,  appear  to  move  backward 
and  forwarcflri  a  ftrait  line  :  But  as  their  velocity 
vvill  be  apparently  unequal  in  differexirpat-ts  of 
the  line,  he  will  conclnde  they  move  in  a  curve  i 
and  by  confideriiig  attentively  in  what  propor- 
tion the  apparent  motion  is  accelerated  andre^ 
tarded,  he  will  difcover  that  curve  to  be  a  perfe<Sk 
Circle.  Thus  fat  he  arg«ie$  as  an  AJironomer  and 
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Ceomtfrtaani  therefore  his  conclufioo  will  bd 
undeniable :  And  I  mention  thi?  to  (hew  the  dif- 
tinftlon  between  Ajirommy  and  Phyjics.  But  in 
the  next  place,  he  proceeds  to  inveftigate  the 
Caujh  of  this  Motion :  And  having  found,  as  he 
imagines,  that  all  matter  muft  re/ifi  motion  in 
proportion  to  its  quantity  i  if  the  Jights  circu- 
late in  a  rejijiing  Medium^  their  velocity  he  con* 
clades  muft  be  diminilhed,  and  by  degrees  be 
utterly  loft.  But  having  obferved  for  feveral 
days,  and  he  might  do  it  for  as  many  hundred 
years,  that  they  continue  to  move  with  the 
I  lame  velocity,  and  compleat  their  periods  ex- 
aftly  in  the  lame  time,  as  when  he  firft  begad 
to  make  his  obfervations  ;  he  concludes,  they 
muft  move  in  an  unrt/i/ii/igjpace  ^:  And  having 
difpatched  all  materm!  mpulfes  out  of  the  ivay, 
affigtis  a  projeSlik  force  as  the  caufe  of  their 
progre^ive  motion,  and  an  attraBhe  force,  ex- 
aftly  counter-balanced  to  it,  (that  is,  equal  to 
the  verjed  Jine  of  an  arch  defcribed  in  a  giveri 
time)  as  the  caufe  of  their  circular  motion  ; 
Affirming  at  the  fame  time,  that  thefe  two  for- 
)  ces  are  fufBcient  to  account  for  all  the  Phseno- 
[iiiena*  and  Mfill  do  it  better  than  any  mafermlMe^ 


*  "  Again  ft  filling  the  heavens  with  fluid  medi- 

umS|  unlels  they  be  exceeding  rare,  a  great  objection 

arifes  from  the  regular  and  very  lafiing  motions  of 

,  t!ie  Flaiif ts  and  Comets — thence  it  is  manifeft,  that 

[the  hdivens  arc  void  of  all  fenfible  refiftance,   and 

Vy  eoDfcqucnce  of  al  1  IcnfibJe  mactcn"  Opt.  Q^  28*- 

**  dium 
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Sum  wBatJhiver  *  i  and  that  in  the  whole  courfc 
of  this  reafoning,  he  has  not  made  one  fuppqfi^ 
tion  ^^.  The  lorn  of  this  evidence  is  given  us  in 
a  few  words  by  that  iTcilfltl  Mathematician  Dr. 
Cotes^  m  his  Preface  to  the  Principia:  Corpora 
progrediendo  motumfuumjimdo  ambknti  communi'^ 
mnt ;  communicando  amittunt ;  amitttndo  retar^ 
iantur. **  Bodies  in  their  progreffion  com- 
municate their  motion  to  the  furrounding  fluid ; 
what  they  communicate  they  lofc ;  and  by  lo- 
fing  it  they  are  retarded.  *' 

77,  ^*  Then  he  undertakes  to  prove,  that 
motion  cannot  be  kept  up  by  the  impulfe  of  any 
fluid  whatfoever,  but  upon  the  following  con- 
dition  Nifi  vehckas  abJUuta  fiuidi  recurs 

rmth  dupio  major  fuerrt  quam  velocitas  abfoiuta 

Jiuidi  propulfi ;  quod  fieri  mquit -That  is, 

**  unlefs  the  abfolute  velocity  of  the  fluid  which 
*'  falls  in  behind^  be  twice  as  great  as  the  ab  - 
folute  velocity  of  the  fluid  driven  away  before  i 
which  cannot  pofTibly  be:}:.'"  We  have  in 
thefe  words  the  whole  ftrength  of  the  Nezvto-^ 
nian  Hypothecs ;  this  is  its  fundamental  argu- 
ment ;  yet  if  it  be  compared  with  the  prefent 
Experiment*  there  is  not  one  word  in  it,  from 
the  beginning  to  the  end,  that  will  hold  true* 

*  "  The  motion  of  the  planets  and  comets  being 
better  explained  without  it,"  Q*_  2S.  f  **  Hypothe- 
fes  non  Jingo"  Princip.  ad  fin,  J  *<  This,  by  the 
Way,  will  prove,  that  when  a  cork  fwims  down  a 
ftream,  the  water  muft  run  twice  as  faft  behind  as 
it  does  before  it.*^ 

K  t  z  For, 
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Bt)t>  in  the  firft  place,  thcfs  two  bocfida  cannot^ 
in  Dn  C<3/w'  Sttivic,  cp^municate  their\  trntian  tcE 
the  fyrrounding  liuid,  becaufe  they,  were  left. 
^  refi^  and  had  none  to  communkaU.  They  are: 
no  prt^eSliles  :  And  the  mathematical  PhUofor^ 
phy  havingmade  projection  its  firft  Principle  of 
motion;  is  entirely  to  leek,wherc  (bat  is  out  o£ 
Ae  queition.  Secondly,  as  they  communicated 
06  motion,  they  lofe  none ;  biit  are  continually 
receiving  a  freih  and  equable  fupply  of  it ;  for 
which  reafon,  thirdly,  they .  are  not  retarded  f 
but  are  poficiFcd  of  a  motion,  which^  in  theory, 
18  abfolutely  a  perpetual  one.  Whence  it  ap-* 
pears,  fourthly,  that  the  ^m  ;?^y«/V,  to  which 
Dr.,  Cotes  hath  reduced  himfelf,  hath  affirmed 
too  much,  and  confuted  itfelf.  For  if  tho 
frefure  of  the  furrounding  fluid  be  greater  on 
the  illuminated  fide  of  the  Vanes,  than  its  refift-»- 
ance  on  the  oppofite  fides  ;  that  inequality  of 
fre/Jiire  will  neceflTarily  produce  a  motion  to-? 
ward  the  weaker  fide  j  and  for  the  fame  reafo« 
that  it  produces,  it  would  alfo  conferve  the  mo-» 

tion  for  even-^ Fifthly  and  lafiily,  the  wcll-t 

known  inference  from  ^  continuance  of  motion  i% 
worft  of  all ;  for  if  the  machine  were  placed 
in  a  vacuum,  that  is,  in  a  fpace  void  of  j^ir^ 
the  lights  would  expire,  and  motion  be  at  an  end* 
A  fmall  hint  will  be  fufficient  here  by  way,  of 
application ;  only  let  it  be  remen^ber'd,  that 
tne  light§  we  ufe  for  experiment-fake,  will  de-» 
cay  in  fpit?  of  us ;  whereas  that  Lamp,  whicl| 
Qod  h^th  lighted  up  in  the  worlds  never  gooi 

oijt» 


ent.  And  he  that  can  retain  fo  mean  anxpinioii* 
of  the  5w«,  that  marvellous  Infirument  of  Ac 
divine  Wifdonj,  as  to  fuppofeit  adts^  not  hy  the 
emanation  of  its  ligAt^  but  by  its  quantity  ^J(h 
Hd  mattery  ihould  put  out  the  two  Lamp  and 
'fi^eigb  them,  in  order  to  account  for  this  1^-* 
periment.  If  this  is  not  cnodgh  to  convince 
the  ingfenuous  part  of  our  Mathematicians,  that 
dieir  Science  hath  been  mifapplied,  and  that 
liieir  way  of  feafoning  upon  phyJicaJ  caufes  i». 
fundamentally  wrong;  diey  muft  be  left  t(f 
philofophize  j^^  morie  :  If  they  are  deaf  to  the^ 
evidence  of  Nature^  it  is  hardly  to  be  expefted 
Aey  will  yield  to  any  remonftrances  of  mine.  ** 
•  78,  *'  As  the  dodrine  of  z  vacuum,  and  thai 
theory  of  rejijlfinces,  are  points  of  fo  much  im-< 
portance,  I  have  tried  to  be  as  particular  as  the 
caufe  required,  and  as  methodical  and  pcrfpi-' 
cuous  as  my  fmall  abilities  would  allow  me.  *^ 
The  Conclufion  of  dii^  Paragraph  is  of  fo  mo-r 
deft  and  pertinent  a  nature,  that  I  fhould,  by 
BO  means,  have  omitted  it  here,  had  I  not  bes-. 
fore  given.it  my  Reader  at  the  end  of  the  very 
laft  Chapter, 

•-  79*  "  Experiment  arid  Logic  having  both 
failed  in  the  Dcmonftration  of  a  Vacuum ;  let 
us  fee  what  ftrefs  is  to  be  laid  on  Geometry  va^ 
the  cafe  before  us :  For  we  have  been  fo  ftun- 
ned  of  late  years  with  its  praifes,  that  it  will  be 
neither  prudent  nor  handlome  to  overlook  itt 
pretenfions.  Dr  jK>/7the-ftftronomical  Profcfibr 
was  a  very  emk^^^tGeometfipiaoip  and  as  ftrenun* 

••  ou^ 


(  310  )  Part  IIL 

ous  an  advocate  in  behajf  of  a  Vacuum,  To 
convince  us  that  there  really  is  fuch  a  thing  in 
BaturCj  he  offers  the  following  demonfrmtion, 
which  I  fix  upon,  becaufe  it  has  the  Author's 
own  commendation,  who  calls  it  an  immciMe 
one^  as  the  Reader  will  find  in  the  17th  page 
of  his  Phihjbphkal  Leisures,  He  defires  us  to 
**  fuppole  all  the  matter  in  the  unirerfe  to  be 
**  amailed  into  two  fpheres,  which  may  be  re- 
*f  prefented  by  two  circles,  whofe  centers  are 
^  A  and  B,  If  thele  fpheres  touch  one  another, 
•*  it  is  necefEiry  that  they  touch  one.  another 
**  in  one  point  only,  by  the  elements  of  Geo* 

**  metry. And  therefore  there  will  be  be- 

**  twixt  the  other  points  of  thefe  fpheres  acer- 
*^  tain  and  determinate  fpiice  not  replete  with 
^  matter.  Hence  the  Author  concludes,  **  That 
•'  there  is  in  reality  a  /pace  diftincft  from  all 
**  Body/'  p.  19. 

8o*  **  This  is  Dr,  Keitt  imnncibk  Demon- 
ftration  i  for  the  ere£ting  of  wlxich,  you  are  on- 
ly to  allow  this  fmall  fuppolition,  that  the  Om- 
nipotence of  God  might  poffibly  accumulate  all 
the  matter  of  the  univerfe  into  two  folid  Iph^res  ; 
and  becaufe  there  would  be  in  this  cafe  a  fpace 
void  of  all  matter ;  it  follows  in  his  way  of  rea- 
£bning,  that  there  really  is  fuch  a  fpace.  This 
Author  feems  to  have  been  fo  full  of  Geometry^ 
that  there  was  no  room  for  any  Logic ;  elfe  he 
might  have  picked  up  enough  of  it  at  Oxford 

to  have  taught  him ^p^ff^  adeffe  non  valet 

^nfequentia*  Befides  it  is  the  proper  Bufmefs  of  a 

Philo- 
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hilofopher  to  confidertbe  operations  of  nature^ 
as  nature  is  now  conllrudled  -,  where  I  appre- 
hend, he  will  find  work  enough  without  making 
a  new  world,  or  fliuffling  the  old  one  into  a 
new  {hape.  But  Dr.  Keil  imagined  it  would 
edify  us  more,  to  tell  us  what  ilrange  things 
would  happen^  if  the  world  were  all  taken  to 
pieces,  and  put  together  again  in  fuch  a  form, 
as  could  anfwer  no  one  purpofe  of  the  Crea* 
tion. '" 

8i,  "  If  a  queftion  had  been  put  to  him, 
whether  the  motion  of  a  Penduium  in  a  Clock 
is  prefervcd  by  the  adlion  of  occult  virtues  pro- 
pagated through  void  fpaces  from  one  wheel  to 
aiiother,  or  by  a  con  tad:  and  bearing  of  the  parts 
upon  one  another  from  the  weight  to  the  pen* 
dulum  J  he  might  have  demonftrated  the  former 
ifrumciMyj  by  fuppoling,  that  if  the  matter  of  the 
whole  machine  vveremelted  down>  and  made 
up  again  into  a  couple  of  wheels,  their  circum- 
ferences could  touch  one  another  but  in  a  fin- 
gle  point;  and  a  Man  might  make  a  Clock 
upon  this  principle,  with  jull  as  much  accuracy 
as  he  can  philolophize  upon  die  other.  He  that 
will  impartially  confider  this,  and  many  other 
geumetricaJ  arguments  of  the  fame  complexioA 
(with  which  I  could  fill  aBookif  it  were  necefla* 
ry)  will  not  be  very  haftry  to  believe  any  propo- 
iition*  becaujfe  it  is/uU  to  be  fupported  by  ma*, 
then^atical  evidence ;  which  tho'  it  be  ftrong 
in  its  proper  place,  and  undeniable  if  confidereJ 
in  the  abllradt,  isueverthclefs,  when  mifappHerf, 
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j^ift  as  weak  as  any  other  fort  of  evidence  that 
is  equally  impertinent*  The  lovers  of  niathc- 
matical  leammp,  like  other  Mea,  are  too  fond 
of  magnifying  their  favourite  Science ;  and  will 
be  introducing  itj  where  it  can  add  no  light, 
but  wUl  fpread  an  air  of  myftery  and  d^-*  >>-ft 
pver  a  fubjeil,  in  itielf  plain  and  ini^  .* 

enough.  Such  unfealbnable  applications  of  i| 
are  fo  far  from  advancing  its  credit  with  fober 
Men,  that  they  are  in  danger  of  bringing  a  plea* 
^fent  and  profitable  branch  of  learning  into  con- 
tempt/' 

.    82.  **  It  was  an  obfcrvation  of  the  excellent 
Ijord  Bacon  whofe  judgment  in  thefe  matters      . 
hath  never  yet  been  called  in  qucftion  ■■*   ■ 

^timi  cedk  mquifiik  naturalise  quando  phyjicum 

terminatur  in  mathematko *  **  Every  natu- 

**  ral  difqiiifition  is  brought  to  its  proper  ilTuc, 
*•  wh^n  a  phyiical  principle  terminates  in  a 
f*  mathematical  operation/'  The  reverie  of  this 
is  tlie  praftice  of  Dr,  Keil :    He  perceives  diat    ^ 
a  thing  will  hold  true  in  the  mafhemiitksf  and  ■ 
then  turns  the  world  upfide  down  to  malce  hit 
fh^fits  agree  with  it.  If  that  be  the  bell  Philo-  m 
Ibphy,  which  goes  from  phyfics  to  the  ma  the*  " 
nxatlcs  J    that  niurt:  needs  be  die  worft,  which 
goes  headlong  to  the  mathematics  before  it  i^ 
jcady  for  them,  and  canonizes  a  blunder  by  a 
demon^ration.  So  tliat  Dr,  Kcil  was  rather  too 
fevere  in  cenfuring  fb  unmercifully,  and  laying 
|iich  an  heap  of  hard  names  upon  his  Adverfa- 
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tkh  ^*  wliiofe  errors/'  h?  %s,  '^^ring^tQi^ 
"  henqe,  that  Men  ignorapt  qF  Geometry  Will 
"  prcfucne  to  pbJJofpphi^^e,  and  give  the  cauf^ai 
^*  of  aatural  things*  "•  For  ^e  it  ever  fo  trup^ 
that  fome  Philofophers  h»ve  not  be.en  Geome^ 
triciaas ;  he  hath  fh^wn  it  tq  be  equally  true^^^ 
that  every  GeometriaiaR  i$  not  a  PhiiQfophef /^' 
— ^ —  Mr,  Jones  co»?Jqdes  thji?  part  with  thd 
following  obfervation  ;  **  A  Mathematician 
whofe  Judgement  hath  not  been  infected  kaov^a 
very  well  that  Geometry  can  as  foon  create  a 
fyftem  of  Politics  as  a  fyftem  of  Phyfics.  He 
knows,  that  in  every  phyftcal  operation*  he  muft 
have  phyficai  data  to  begin  with ;  and  th^t  if 
he  is  wrong  tbere%  ajl  the  geometrical  fkill  upo» 
earth  will  never  fet  him. right  j.  but  tather  lead 
hirnfelf  and  others  into  the  danger  of  perpetu-* 
^ting  the  miftake>  by  calling  the  work  a  Dt^ 
monji ration. " 

C  H  A  P.     VI.      Part  III. 

SECTI^ON    83. 

Aftimacherfiom]  on  Mr.  BartowV  Ac^ 

count  af  J^xh^X^ 
g)JGK"5^  H  E  Compiler  of  a  late  Univerfal  En- 
<D  T  o  glifli  DiiStions^ry,  in  Two  Volumesr 
^Oi( jf^  F^/^9  having  advanced  fome  Portions 
on  iEther,  which  appear  to  have  no 
|)roper  Foundation  in  Tmtli,  the  Author  of  thi$ 
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"Wofk  thinks  it  incumbent  upon  him  to  mak© 
a  few  Remarks  thereon  in  the  Chapter  now  in 

hand,^ "i'Ether,  [£M  from  «'9»  to  barn, 

becaufe  fome  of  the  Ancients  fuppofed  it  to 
be  of  the  Nature  of  Fire,]  in  Philolbphy,  fays 
Mr.  Barrmi}f  is  a  very  thin,  elaftic  Fluid,  rea- 
dily pen'ading  the  pores  of  all  Bodies,  and  by 
its  Elafticity  e^cpanded  thro*  all  the  Heavens.  ** 

84.  **  As  this  jEther  is  only  hypothetical,  it 
Is  no  wonder  that  Philofophers  ihould  differ 
with  regard  to  its  Nature  and  Properties ;  fome 
will  have  it  of  an  elementary  Nature,  and  di- 
itinguiflied  from  other  Bodies  only  by  its  tenu- 
ity, &c.  whilft  others  look  upon  it  as  another 
Species,  and  not  elementary ;  but  rather  a  fort  of 
fifth  Element,  of  a  pure,  more  refined,  and  fpi- 
rituous  Nature,  than  the  fubftances  about  our 
Earth,  and  void  of  the  common  aiFedions  there-* 
of,  as  Gravity,  &c.  '* 

85,  **  It  is  furprifing  to  obferve  how  very  fond 
fome  Philofophers  are  of  this  fubtile  iEther; 
one  accounts  for  the  caufe  of  Gravity  tliereby, 
another  for  mufcular  Motion,  a  third  for  Elec- 
tricity, a  fourth  derives  animal  Spirits  from  it, 
and  a  fifth  elementary  Fire  :  In  fliort,  we  want 
nothing  but  the  proof  of  fuch  an  iEther  to  ac- 
count for  almoft  every  Thing  by  it.  But  is  it 
iiot  a  prepofterous  method  of  proceeding  to  ac* 
count  for  any  Thing  by  a  Principle  in  itielf  un- 
accountable, and  utterly  unknown  ?  " 

•     86,  **  Uut,    fuppofe  the  exiftence   of  thi? 
I^dier  couid  be  proved>  we  fhould  ilill  be  at  ^ 

lofs 
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lofs  to  account  for  the  material  caufe  of  this 
prodigious  elallic  Power  in  the  particles  of  it; 
we  (hould  indeed  advance  three  or  four  Heps 
higher  on  the  infinite  Ladder,  but  flxould  be 
equally  non-plus'd  with  the  mechanical  caufe 
of  Elafticity  then,  as  we  are  at  prefait  with 
Gravity, " 

87,  **  Belides,  it  is  evident  by  Experiments, 
that  this  Power  which  aihiates  Bodies^  what- 
ever it  bcr  is  not  either  folely  attra^^ive  or  re- 
pulfive  5  but  produces  both  the  different  effefts 
in  difTercnt  circumftances  and  diftances.  Thus 
the  Magnet  at  one  diftance,  moves  the  Needle 
towards  itfelfi  at  another  difbance^  it  cauiesit 
to  recede,  or  move  the  contrai^  way.  This 
Power  in  Iron  is  attra£tivei  if  touched  on  the 
Magnet  in  one  diredlion  ;  but  if  in  a  contrary, 
it  becomes  repulfive.  The  fame  ambiguous 
properties  of  this  Power  obtain  in  Eledricity, 
and  undoubtedly  in  all  other  kinds  of  attrac- 
tions. Therefore,  before  we  endeavour  to  find 
out  a  Power,  Spirit,  or  jEther,  that  fliall  move 
Bodies  either  by  attraftion  or  repuliion^  it  is 

Srevioufly  neceffary  to  difcovcr  an  Agent  that 
lall  do  both ;  for  fuch  a  Principle  is,  at  pre- 
fsntf  the  Defideratum  to  our  further  advances  in 
the  refearch  of  natural  caufes/* 

88 •  "  J^ther,  in  Chemiftry,  is  an  extremely 
light  and  penetrating  Fluid,  made  of  Spirit  of 
Wine  deprived  of  its  phlegm  by  diftillation  with 
oil  of  vitriol,  and  then  precipitating  thefulphu- 
l^ous  Gas  with  an  alcaU."—-;—-. The  Reader 

3  s  ^  may 
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may  fee  the  whole  proccis  fdr  tnafcing  thii 
lelherial  Fluid,  in  the  PhiioC  Tfanf.  No.  461^ 

89.  **  This  aetherial  Ipirit,  is  one  of  the  moil; 
noble,  and  ufeful  menftruuins  iir  ali  Ckcmiilry  | 
for  all  effences  ,and  eflential  oils  are  e^tradied 
by  it  immediately,  without  the  mediation  of 
Fire,  from  woods,  barks,  roots,  herbs,  flowersi 
berries,  feeds,  &c.  Thus,  from  caftor  may  be 
extraifted  an  oil,  f\veeter  than  that  of  cinnamon^ 
alfo  the  true  oil  of  faffron,  &c.  For  if  you  pour 
oh  the  ingredient,  in  a  proper  vefiel,  a  fpoonful 
or  two.  of  the  aethcreal  liquor,  and  after  it  has 
ftood  an  hour  in  a  cold  place,  fill  up  the  veflel 
with  cold  water,  you  will  fee  the  eflential  oil 
fwimming  upon  the  water,  which  may  be  cafijy 
fcparated  by  the  funnel.  Of  this  effential  Oil; 
pnt  drop  only  upon  a  lump  of  fugar  manifefl^ 
to  the  tafte,  &c.  the  ^medicinal  virtues  of  tHc 
plant,  exqtiifitely  drawn  out,  compreheftded  in 
this  eifence.  In  like  manner  the  effential  oils 
of  exotics  are  eafily  cxtradted...  — It  is  not 
however,  a  trae  eiferitial  oil,  but  an  e^cceffiv^ 
ftrong  tinfture,  or  eflence. " 

R^etaarks  on    Mr  Barrow's   Account 
of  ^ther. 

90.  Barrow.  *^  iiEther,  ^c.  becaufe  fome  of 
the  Ancients  fuppofed  it  to  be  of  the  Nature 
pf  Fire"— 

RamtrL  The  Ancients  imagined  there  ex- 
^fted  aiuotic  iiiie  and  fubtile  fetherial  Fluid  than 
|b§  copHAoa  Air,  and  that  they  difcovcrd  it  to 

be 


%Oio(  the fNature  of  Fire ; > Bifliop  BerMeyi  wa$ 
^f  that  opijiion,  and  wc  fkid.it  now  verified  by» 
the  eledtrical  Fluid,  which  appear*,  ftot  only 
to  he  a  more  pure  elaftic  Air^  imt  alfo  a  moft 
power  fui  Fire. 

91.  iBi^r^  **  Readily  pervading  the  pores  x)f 
all  Bodies"- 

i2^;«.  This  feems  true  only  in  part,  for  tho^ 
jfiich  a  iJhbtile  fluid  appears,  from  eledbrical  Er- 
peyiments,  to  exift  in  all  grofs  iBodies,  yet,  not 
fo  as  readily  to  pervade  all  with  the  fanic  freic-^ 
dom :  The  Bodies  twm'd  noai^eledrics,  arc 
tbofe  only  which  it  may  be  faid  readily  to  pem 
vade. — —In  Bodies  term'd  Eiedrics  it  appears 
nioft  firmly  fixed,  or  (to  nit  Dr.  FrankRn'^  ex-* 
preflion)  they  retain  it  ftrongly  and  obftinately^  ' 
confequently  as  that  cannot  be  moved  out,  fo 
the  eledirical  Air  (being  the  fame)  cannroC  rcawt 
dily  pervade  them  in  die  manner  it  does  non-r 
iekdlrics,  on  account  of  the  mutual  repelliag 
property  of  the  particles  of  ^ach,  viz*  thofe  of 
the  ekdtrical  Fhwd,  and  rfiofc  fixed  in  the  grofs 
Body;  whereas  in  the  pores  of  Bodies  of  the 
former  kind,  it  flands  loofe  and  free,  and  oa 
particular  occafions  moves  as  freely  thro'  them 
gnd  out  of  them,  in  any  kind  of  diredtion, 

92.  5.  "And  by  its  Elafticity,  Ib  expanded 
ihro  all  the  Heavens  " '*  :■ 

R.  Muft  not  fuch  Univerfality  be  allowed  t0 
be  the  natural  confcquence  of  Gt  fluid  ib  6x«t 
tremely  elaftic  and  fubtile  ? 

03.  jB,  <*  As  this  i^ther  is  only  hypothetU 

Cal^ 
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cal,  it  IS  in  no  wonder  that  Philofophers  fliould 
differ  with  regard  to  its  Nature  and  Proper- 
ties."-   ^T 

R.  That  fuch  an  ^Ether  or  pure  Air  was  inn 
deed  formerly  hypothetical  only,  cannpt  be  de- 
nied^ and  therefore  no  wonder  (as  Mr.  Barrow 
C^bferves)  jf  dmerent  Philofophers  fiionld  have 
form'd  different  Sentiments,  with  regard  to  its 
Nature  and  Properties ;  yet,  as  an  ekftic  Air  is 
now  difcover  d  to  eicift  in  grofs  Bodies^  much 
more  fubtile  than  comnion  Air,  and  confenta- 
ncous  and  agreeable  to  Skl/aac  Newton  s  ^ther, 
it  is  prefum'd,  there  cannot  be  ftill  the  fame 
reafon  for  fuch  diverfity  of  opinionSj  concern^ 
ing  either  its  exiftence,  or  its  Nature  and  Pro* 
feriieSf  as  before* 

94-  B.  **  It  is  furprifing  to  obferve  how 
very  fond  fome  Philolbphers  are  of  this  fubtile 
iEther  i  one  accounts  for  the  caufe  of  Gravity 
theret^V  another  for  mufcxikr  Motion,  a  third 
forEkaricity" 

R,  Had  the  Author  fpoken  out*  he  would 
have  faid  plainly,  it  is  furprifing  to  oblen^Cp 
how  very  fond  Sir  Ifaac  Newton  is  of  this  fub- 
tile iEther,  who,  in  his  Prmcipia^  accounts  for 
mufcular  Motion,  for  Eledricity,  and  other 
Things  by  it;    and,  in  his  Optics,  even  for 
Gravity  itfelf  by  means  of  this  univerfal  ^'Ether*      . 
which,  he  feems  to  think,  is  expanded  through ,■ 
all  the  Heavens.    In  ihort,  he  wanted  nothing  ^^ 
but  the  proof  of  it,  to  account  fur  akiiull  every 
Thing  by  it,. 
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95.  5-  "  But  is  it  not  a  prepofterous  metli6c! 
of  proceeding  to  account  for  any  thing  by  a 
Principle,  which  is  in  itfelf  unaccountabk, 
and  utterly  unknown  ?  " 

R.  Sir  7/i^^  him felfingenuou fly  owns,  that 
tho'  he  adopts  it  as  his  Opinion,  yet  he  was 
not  fully  fatisfied  about  the  Laws  by  which  it 
operates^  &c*  See  his  own  Words,  Part  I, 
Sedion  75,  and  verified^  Scft.  76*  77.    &i\ 

96.  B.  '*  But  iuppofe  the  exlftence  of  this 
iEther  could  be  proved,  we  Ihould  ftill  be  at  a  lofs 
to  account  for  the  material  Caufe  of  this  pro- 
digious elaftic  Power  in  the  particles  of  it ;  wc 
fliould  indeed  advance  three  or  four  fteps  high- 
er on  the  infinite  ladder,  but  (hould  be  equally 
non-piusd  witli  the  mechanical  Caufe  of  Elafti-- 
city  then,  as  we  are  at  prefent  with  Gravity/' — 

R,  We  Ihould  be  juft  as  tnuch  at  a  lofs  to 
account  for  the  material  Caufe  of  the  furpri- 
fing  elaftic  Power  of  the  iEther  then,  as  we  are 
now  to  account  for  the  material  Caufe  of  the 
elaftic  Power  of  the  common  Air,  and  no  more> 
and  £hould  be  juft  as  much  non-plus' d  with  the 
mechanical  Caufe  of  the  one,  as  we  are  for  the 
fame  Caufe  of  the  other, 

97.  B.  **  Befides,  the  Power  which  afluates 
Bodies,  whatever  it  be,  is  not  folcly  attraftive. 
Or  folely  repulllvc,  but  produces  both  the  dif- 
ferent effefls  in  diScrent  circumftances  and  di- 
ilances.  Thus  the  Magnet  at  one  diftaoce^ 
jnovcs  the  Needle  towards  itfelf;  at  anotlier. 
diftaace^  it  caules  it  to  recede^  or  move  the 

con- 
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Cpntrajy  way.  The  fame  ambiguous  propertiei? 
9/  thi$  power  obtain  in  Eleftricity,  and  un-^ 
^Qubtedly  in  all  other  kinds  of  attra<5tions. 
Therefore,  before  we  endeavour  to  find  out  a 
Ppwer,  Spirit,  or  -ffither,  that  fhall  movq  Bo- 
dies, either  by  attraction  or  Vcpulfion,  it  i^ 
previoufly  neceifaiy  to  difcover  an  Age;nt  that 
(hajl  do  both;  for  fuch  a  principle  is,  at  prefent^ 
the  dejidcrattm  to  our  further  advances  in  Ac 
refearqh  of  natural  Caufes/' 

U.  Is  it  poffible  that  any  Pofitipn  fhould  b6 
much  more  extraordinary  than  this  ?  Which, 
fuppofing  it  true,  then  farewel  all  hope .  of 
fuicce(s  in  our  future  refearches  after  the  molt 
ncceiTary  natural  Caufes ;  for  what  can  feem 
much  more  impoffible  than  to  point  out  an 
Agent,  which  fliall  both  attraft  and  repel  *  ?. 
Are  not  two  fuch  properties  in  the  fame  Prin- 
ciple, deftruftive  of  each  other,  and  therefore 
as  incapable  of  fuhfifting  together,  as  Heat  and 
Cold,  Light  and  Darknefs,  or  any  other  twd 
of  the  moft  diametrically  oppofite  Qualities  ? 

*  Had  I,  like  Mr,  Barrow^  been  fo  far  deceived^ 
as  to  think  any  one  Agent  poflfefs'd  of  both  an  at- 
traftive  and  impelling  Power,  I  might  perhaps  have 
fondly  thought  I  had  difcover'd  it,  and  have  pro* 
duced  my  vibrating  Experiment,  Part  I.  SeSions 
,  177.  179.  to  prove  it;  but  the  preceding  Experi- 
ments, Se3.  175.  176.  plainly  prove  that  Attrac- 
tion has  no  Ihare  in  them.  Miftakes  of  the  fame 
kind  will  appear  in  what  he  calls  magnetic  Attrac- 
tion, when  I  come  to  aoimadvert  on  tha(  Tgpic. 

98* 
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gS.  Could  Mr,  Barrow  £q  far  deceive  him- 
^felf  as  to  think  that  he  was  promoting  the 
[taufe  of  Science,  fay  advancing  fuch  an  abfurd, 
[fuch  an  unfcientific  Afiertion  ?  What  more  ef- 
j-feftual  bar  could  he  put  on  the  door  of  Know^ 
f ledge  than  to  inipofe  on  the  votaries,  the  more 
j^thau  Herculean  Labour  of  producing  a  Princi- 
f  pie  of  Nature  which  counterafts  all  her  opera- 
tions  ?  A  Principle  whidi  Nature  diredly  dif- 
owns  and  difavows^  ever  invariably  afting  by 
.confiftent  and  uncontradiftory  means,  ■        -  -* 
.Are  there  not  fufficient  reafons  to  believe  that 
ileftriclty  may  be  mucli  better  accounted  for 
without  attraftion,  than  with  it  ?    And  fince 
^Yuch  a  Power f  as  a  phyfical  Agent  to  perform 
both,  is  ablolutely  impoffible  In  the  nature  of 
things,  nluft  it  not  be  more  fatisfaftory  to  at- 
tempt a  rational  method,  whereby  attraftion 
may  be  totally  excluded  all  refearches  after  na- 
tural Caufes  ?  To  me,  at  leaft,  a  total  exclufion 
of  fuch  a  iiiiflaken  Principle  appears  to  be  ab- 
.folutely  necellary  to  render  our  natural  a  ratUnal 
Fhilofophy. 

Attraftion  fhall  therefore  be  the  Subjeft  of 

my  next  Enquiiy.  But  as  the  retention  of  that 

I^Term  has  been  fo  ftrenuoufly  defended,  I  can* 

not  help  forefeeing  that  my  utmoft  Eiforts  t^ 

l^^remove  the  almoll  invincible  prejudice  in  its 

favour  may  poflibly  prove  vain  and  fruitlefs  i 

'But  as  I  find  Mn  Jones  has  copioufly  difcuis'd 

that  Subject,  I  fhall  take  the  liberty  of  layigg 

'  iMs  ScAtimcnts  of  it  before  the  Reader  in  Ha 
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•wn  words,  which,  on  that  and'  every  other 
^ Topic  he  han41est  are  lb  pertinent,  elegant,  and 
^entertaining^  that  I  flatter  myfelt  I  ihall  rather 

merit  the  Thanks  than  the  Blame  of  my  Read- 
ier for  the  largtnefs  of  my  Quotations  from 

CHAR    VIL      Part  IIL 
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'^e  Opinion  of  Sir  Ifaac  Newton,  and 
of  fame  of  the  mof  eminent  of  his  Foi^ 
lowers^  relating  to  Attradion  and 
Gravity,   confiderd  at  large. 

tite*(^  N  the  former  Part  of  this  Treatlfe, " 
J'"  I  5  %s  ^^r  Jones^  **  ihave  made  it  ap- 
i^w^giuw  pear,  that  the  only  rational  and  intel- 
ligible Philofophy  is  that  which  at- 
tributes all  motion  to  the  adion  of  matter  upon 
matter;  or,  which  is  the  fame  thing,  that  main' 
tains  an  agency  of  material  and  fecondary  cau- 
'  fes  under  the  diredion  of  God,  the  moral  Go- 
vernor of  the  World,  and  the  fupreme  Caufe  of 
all  things. " 

99 •  "  To  fuch  a  Philofophy  as  this,  I  have 

attempted  to  clear  the  way  by  removing  all  the 

jprincipal  ohjeitions  of  our  modern  learned  Men; 

gnd  if  the  fuppofed  evidence  for  a  vacuum,  de- 

'pending  upon  the  famows  dieory  of  refiftanccs, 

:    .  which 
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which  gained  fo  much  credit  with  T}t.  C^/t*/, 
and  many  others,  as  to  be  unhappily  miftaken 
for  a  Demonjirafion  %  if  this,  I  iay>  has  been 
obviated  to  the  fatiiitaftion  of  the  learned  Read* 
er,  what  remains  to  be  done  will  rather  be  a 
work  of  eafe  and  amulement,  than  of  difficult 
and  doubtful  difputation.  '* 

I  o  I ,  **  For  if  the  notion  of  a  t^^euum  te  iin* 
fupported,  and  falfe  in  itfelf,  nothing  that  is 
advanced  in  the  mathematical  Philofophy,  r^* 
lating  to  pb^cai  Canfes^  can  poffibly  be  right. 
Where  that  Philofophy  has  miftaken  of  mifre- 
prefeoted  the  nature  of  thefe  caufes,  it  will  be 
found  inconfilknt  either  with  itfelf  or  with  na-* 
ture,  and  moft  probably  with  both  i  fo  that  to 
deted  the  falfehoodof  it, we  fliall  have  nothing 
to  do,  but  to  compare  it  with  itfelf>  and  with 
thofe  notions  of  the  natural  world,  with  which 
our  Senfes  and  Experience  will  furnifh  us.  In 
this  difquiiition,  we  {hall  have  in  review  beford 
us,  a  great  variety  of  ufeftil  and  curious  Expe- 
riments, which  cannot  fail  of  giving  foma  en- 
tertainment, to  a  mind  that  hath  beftowed  any 
of  its  attention  upon  fuch  fubjefts*  ** 

102.  "As  my  concern  at  prefent  h  barely 
with  phyfical  caufes,  no  reader  can  be  fo  ablurd 
as  to  fulpe^:,  that  I  am  aiming  at  the  demoli- 
tion of  all  that  is  now  called  by  the  name  of  na- 
tural Philofophy,  without  doing  me  a  manifeft 
injuftice,  and  betraying  his  own  want  of  Know- 
ledge, The  doctrine  of  unmechanical  caules, 
tho'  the  forwardnefs  and  indifcrction  of  fom©| 
T  t  3  adven^ 
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adventurers  may  h;*ve  loaded  it  with  a  much 
greater  weight  than  it  is  able  tp  bear^  docs  yet 
make  but  au  inconrider^bk  part  of  the  efta- 
blilh'd  Phflofophy  i  and  if  it  iliould  hereafter 
^ive  place  to  fonie  more  aatural  account  of 
things,  the  reinaiaing  parts  will  always  rcmia- 
their  prefent  value.  Suph  a  work  as  that  of  Pro- 
felfor  S'  GraveJknJe  will  deferve  the  adtniration 
of  the  ingenious,  fo  long  as  the  world  lafh  >  and 
that  Man  muft  have  but  an  indifferent  rcli£h 
for  the  Sciences,  who  is  not  greatly  delighted 
with  the  difcoveries  and  improvements  he  may 
there  meet  with,  in  Mechanics,  Optics,  and 
Aftronomy,  I  fpeak  this  in  much  fmcerity : 
And  it  is  intended  to  obviate  any  prejudices 
that  might  be  raifed  ^gainft  my  defigu,  dthef 
wilfully  or  by  miftakcp  To  give  offence  is  no 
part  pf  my  defign  ^  and  I  am  unwillmg,  that 
jiny  well-deiigmng  Perfon  Chould  think  me  to 
be  poflelfed  by  a  fpirit  of  detradiori,  wliilel  am 
fonfcious  to  mylclf  it  is  far  from  me^  and  that 
J  write  upon  much  higher  motives,  I  am  en- 
couraged therefore  to  hope  for  the  attention  at 
leaft,  if  not  the  favour,  of  all  candid  Men  and 
Lovers  of  phyfical  truth,  while  I  enquire  into 
the  fcnfe  and  merit  pf  tliofe  caufes,  by  which 
the  Author  of  Nature  i^  now  fuppofed  to  diicQL 
the  natural  world- " 

103.  "  Firil  then  let  us  enquire,  what  kind 
pf  foiTe  or  agency  Sir  JJaac  Newton  and  his  fol- 
lowers would  have  us  undcrftj^nd  by  the  Terra^ 
^tfra0m  and  Re^ul/im.  '*  ^ 

"10^ 
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.  104.  **  That  AtiraBhn  hath  been  called  Int 
for  the  explication  of  natural  appearances,  botii 
great  and  fmall,  every  Perfon  muft  know,  who 
has  either  heard  or  read  any  courfe  of  phyfical 
Ledlures  delivefd  in  EngHlh  within  this  lafl 
Century  ;  It  is  looked  upoa,as  a  Principle,  not 
to  be  approached  without  a  degree  of  reverence, 
becaufe  the  great  Sir  I/aac  Newton  tliought 
proper  to  make  ufe  of  it ;  but  if  the  word 
fhould  have  no  fixed  meaning,  and  fliould  it-* 
felf  want  an  explication,  it  will  explain  nothing 
at  all  I  it  will  be  a  word  without  an  idea^j  and 
if  we  apply  it  to  any  particular  cafe,  we  fhaU 
explain,  as  the  phrale  is,  igmium  per  tgnotius 
9  thing  *^  unknown  by  another  that  is  lel^ 
"  known.  "  The  word,  if  il:ri^T:ly  taken,  figni- 
fies  a  drmvmg  or  fullmg  of  one  Body  tow^ards 
ariother  :  But  as  every  Science  hath  a  liberty 
of  adopting  its  own  Terms,  provided  it  adds 
fuch  a  definition  as  will  keep  them  c|ear  of  am- 
biguity, I  fhall  fpend  no  conjeftures  upon  it, 
but  try  if  I  can  fettle  the  three  following  qucf- 
tions,  upon  the  heft  Authority  that  is  to  be  ha4 
r—  Fifji^  Where  Attraction  is  feated  ?  for  ex- 
ample, whether  it  be  in  tlie  Earth,  or^  ip  tht 
Stone  that  falls  down  to  it,  or  in  both,  or  iri 
nether,  but  in  fome  fubftancc  exterior  to  both? 
Secondly^  Whether  it  is  to  be  underftood  as  ^ 
Caufe  or  as  an  Effe^  ?  And  I'birdiy^  Whether 
it  be  a  mtitermi  Force,  or  an  immaterml  one  I 
Under  which  heads,  all  that  need  be  laid  upor* 
the  fubjed  may  eafily  be  reduced,  '* 
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105.  *'  The  principal  Ipccies  of  Attradicnt  j 
feeing  that  of  Gravity ^  is  defcribed  by  Sir  ^^rHj 
Newt  on  in  his  5  th  Definition  k%  A  centripetal^^ 
Force^  whereby  Bodies  are  drawn^  impdled^  or 
tend  in  any  manner  towards  a  Center  ;    Which 
Definition  is  fo  far. from  giving  any  meaning 

to  the  word,  that  it  rather  feems  to  guard  it,  as 
it  were>  from  having  any  meaning  at  all  5  there 
being  a  mixture  of  Terms  here,  oppofite  in 
Senie  to  one  another,  fuch  as  Attraciion  and 
Jmptiife.  To  fay  a  Body  is  attraBed  or  pulled^ 
is  to  place  the  power  in  that  point,  to  which 
the  Body  is  tending  :  To  fay  It  is  impelled  or 
4rivmt  is  to  place  the  power  behind  it ;  But  to 
fay  hot  hi  is  to  introduce  two  oppofite  forces, 
deftruftive  of  each  other  1  which  in  effedl, 
is  to  fay  nothing,  Thi3  Definition  therefore,  as 
It  now  ftands,  will  give  us  fo  little  help,  that 
we  muft  divide  it  into  two  parts  ;  that  is,  we 
muft  diftinguiih  AttruSiion  from  Impulfe^  m 
things  diametrically  oppofite,  and  fee  to  which 
of  thefe  two  Sir  IJaac  and  his  followers  have 
inclined. " 

106.  *'  If  we  look  forward  in  the  'Primipia^ 
we  fliall  accordingly  find,  that  AttraBion  is  the 
favourite  term  upon  which  all  the  learned  Au- 
thor's reafonings  turn ;  and  that  he  fuppofes 
It  to  be  a  power  feated  in  the  moved  Bodies 
themfehesj  and  in  every  Jingle  particle  of  which 
they  are  compofed.  What  clfe  can  we  under* 
/land  by  *  corpora  trahentia^  '*  drawing  Bodies;*^ 
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^nd  c0'pora  fe  inmcem  iraJ^ential' '^BoAies  t^at 
mutually  draw  each  othei v  '*  and  ^fphar^  e^ 
materid  attraSiivd  conjiantes^  "  Spheres  com- 
pofcd  of  aitraSiive  matter  "i  How  again  are  we 
to  eftimatej  as  he  diredts,  the  Attrafttons  of  Bo- 
dies **  by  affigning  to  each  of  their  particles 
their  own  proper  powers^ "  'f  unlefs  the  power^ 
by  whatever  name  he  pleafes  to  call  it,  be  as 
truly  feated  in  the  particles  themfelves,  as  the 
force  of  refiftance^  or  vis  ineriur  is  fuppofed  to 
be  ?  And  if  the  learned  Author  of  this  do€trine 
had  not  really  fuppofed  the  folid  matter  of  the 
parts  themfelves  to  be  endued  with  an  adtive 
power,  or  principle  of  motion,  he  would  not 
furely  have  taken  fo  much  pains  to  prove,  that 
this  power  cannot  be  owing  to  any  Mther^  or 
other  matter,  external  to  the  moved  Body»  For 
he  fets  it  down  as  the  refult  of  his  Reafonings 
and  Experiments,  that  no  fpecies  of  matter  can 
be  void  of  Gravity  % ,  whence  the  concluiion  is 
obvious  enough,  that  no  matter  can  a<S  as  the 
caufe  of  gravity,  unleis  the  eff'cB  of  gravity  in 
fome  bodies,  can  be  the  caufe  of  it  in  others: 
\vhich  is  abfurd." 

107,  **  It  remains  then,  the  Gravity  of  all 
Bodies  is  owing  to  a  quaUty  ||  refiding  in  the 
Bodies  themfelves  I  to  which  quahty  he  gives 


*  Lib,  L    Prop,  72*  f  Affignando  iingulit 

eorum  particulis  vires  praprias.  Lib.  I,  p.  Sf^.  Schol, 

X  Lib,  IIL  p.  6*  Cor.  a*        [|  H*ec  eft  quaiitas, 
omnium  ^i^  ibid< 
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the  name  of  AiiraBhn.  How  much  truth  tHert 
is  in  the  grounds  of  this  conclufjon,  we  fliall 
fee  hereafter  when  Gnivity  as  an  univcrfel  pro* 
perty  of  matter  is  compared  with  Experimerit/'  M 
108*  **  There  are  in  the  celebrated  Works  ^ 
of  Sir  Ifaac^  fo  many  paflages  feemingly  incon- 
fiftent  with  the  deft  fine  above  mentioned,  ami 
cfpecially  that  portentoos  paragraph  with  which 
he  has  concluded  his  Prmcipia,  that  I  would 
proceed  with  all  doe  caution,  and  not  venture 
to  fix  fiich  an  opinion  upon  him,  without  ta- 
king fome  far  tiler  coun^pl,  and  enquiring  A^uv 
and  in  whaifenfe^  this  dodlrine  has  been  receiv- 
ed in  the  judgement  of  others,  who  fublcribed 
to  his  opinions,  and  miderflood  them  through- 

109,  *'  Dr.  J,  Keih  who  beftowed  much 
pains  in  drawing  out  this  principle  of  Attraitioo 
into  a  theor}%  has  the  following  affertion^— - 
Materia  ineffe  vim  atiraSiicemt  confirmat  expcri-- 
entia,  "  Experience  teaches  us,  that  there  is  in    m 

matter  an  attraftive  power.  This  he  calls H 

materia  vis  fuperadditUj  a  force  Juperaddcd  to  ^ 
matter^"  and  again,  ineji  materia poimtia^  qui 
Jingula^  ex  quibus  confiatf  pariicula  fe  invicem 

attrabunt ^  **  There  is  a  power  in  matter 

by  which  all  it&  particles  mutually  attraft  one 
another*,"  So  that  in  the  conftitution  of  all 
Bodies,  there  is  a  compofition  of  matiir  and 
pQwer  %  and  if  their  parts  are  found,  cither  to 
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♦iWicr^  ^  tend  towards  each  xsthctp  ifite  inuiA 
t^cribe  it  to  a  virtue  in  the  parts  diem&}ve& 
Jf  aay  hcayy  Body  falls  to  tlie  Earth,  it  is  oci* 
cafioB^d  .by  a.  vis  or  potentia  fupertiAied.  to^thc 
matter  of  them  both ;  than  which  iiothiBgran 
he  niore  exprcfe  to  the  pomt  5  and  itflxews  us^ 
to  a  deffiionfbralion,  hovi  Jlitradfkn  Yina&midere 
aoodby  Dr.  iCf/y."  -    :      n., 

.  I  ID-  **  Dr.  Friend,  whocodeavotar'd  to  foke 
:thc  operations  of  Chfm^y  by  this  prinpipio^ 
And  wag  engaged  in  a  icoatrDverfy  aboirt  it  witJa 
/ome  fcfrcign  Writers,  wis.  of  the  fame  mind 
•with  Dr.  KeiL    in  the  xtefiwace  -of  his  Ledtuceg, 

he  calls  it principium  attrahens^  qUod  x)nmi 

Materia  im/l'^  ■  ■  ^  A  idirawitig  priii^ipfe  that 
refides  in  all  matter-  '*  And  ajgain  he  ajQerts  -^^ 
•Inefe  imfrmtabilem  -quibufcunque  csrpori&us  vim 

,qud  itidem  m  jejk  mutuo  ferantur **  'iliat 

Bodies  are  cartiied  nmxtually  toward  each  other 
.by  an  irnmutabie  power  within  ihcmfelvics  *•  '\ 

111.  ^^  Dr.  Ciarke  ki  his  Notes  on  Rj^hauk 
informs  ns^  that  ail  thofe  Bodies  will  afcend  in 
water,  wJaida are lefi  attcadied  by  jheGrayily 
of  the  Earth,  than  Water  itfclff.  Whence  it 
tiippears,  that  acoarding  to  his  notion  of  the  af- 
fair, Attradiion  is  a  qwality  ididing  in  the  mat-* 
ter  of  the  Earth  itfelf;  it  being  xYitgravitas 
telluris^  to  which  the  efFed  is  imputed* '* 

1 1 2.  "  To  thefe  Authorities,  I  tnay  add  that 

''■■■•■  !■;     I    II.       Ml        .1         II,        III    iiiii  \ M.. [  • 
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b{  the  ingenious  Mr.  Rowntng ;  who,  fpeaking 
of  the  Attradion  of  Gravitation,  oblerves  in 
Tery  plain  terms,  that  "  The  adion  of  the  Earth 
upon  Bodies  is  exa<^ly  in  proportion  to  the 
matter  they  contain  */' 

1 1 3^  *•  But  above  all,  the  opinion  of  Dr.  Cotes 
is  to  £e  regarded ;  and  it  is  more  to  my  pur- 
pofe  than  any  of  the  former.  "  We  are  to  Be- 
lieve, fays  he^  that  the  aSbion  of  the  Earth  is 
compofed  of  the  joint  actions  of  all  its  parts; 
and  therefore,  that  all  terreflxial  Bodips  ought 
tQ  attract  one  another  with  abfolute  forces, 
which  are  in  a  direct  ratio  of  the  drawing  mat- 
terf." 

114,  "  AH  thefe  Authors  then  (and  I  might 
have  added  many  others)  who  have  followed 
the  Newtonian  hypothefis,.  declare  with  one 
voice,  that  when  aterreftrial  Body  is  fo  aded 
upon  as  to  defcend  to  the  Earth,  the  drawing 
matter  of  the  Earth  itfelf  is  the  agent  ^  and  it 
afts  hy  a  power  fuperadded  to  it,  which  power 
they  call  Attraction.  All  the  other  kinds  oif 
Attra(5tion,  fuch  asthat  of  Magnetifm,  Cohe- 
lion.  Electricity,  and  Repulfion  the  antagonift 
of  theni  all,  are  to.  be  underftood  in  the  fame 
way :    But  I  forbear  to  weary  the  Reader's  paj- 

*  Vol.  I.  .p,  15.  -j-  Adio  itaque  tdluris  tx, 

conjunftis  parcium  aftionibus  conflari  cenfenda  erit  ^ 
atque  adeo  corpora  omnia  tcrreftria  fe  mutuo  traherc 
pporret  viribus  abfoluw,  quae  fint  in  ratione  matc- 
riie  trahentis.  Sec  hi^Prief.  t^Sitl/aaf*^  Principit 
p'  3*  -  tiencc 


tience  with  any  particular  proofs  of  it.  This,  I 
remember  very  well,  is  the  fenfe  iti 'which  I 
myfelf,  in  common  with  other  young  Men^ 
linderftood  the  dodfine  of  Attra<ftion,  when  I 
was  initiated  into  thefe  myfteries.  of  natural 
Philofophy  :  It  is  the  fenfe  in  which  I  thought 
Sir  Ifaac  did  originally  defire  to  be  taken ;  and 
in  which,  I  am  confident  he  is  taken  to  this 
4ay,  by  very  many  Readers.  I  am  now  perfe<9tly 
eafy  about  it,  being  in  thq  company  of  thi^fe 
Writers,  whofe  learning  and  candour,  with  re- 
gard to  their  Author,  have  never  yet  been  dif- 
puted." 

A.  ■*■  A  J*  .*• -*  ^-  *  ■»■   *-  *--^  *  -•--i»  A  A-*--*.  ^-^,  A  A  AAA  AAA  Jk  If.  A|f,,t,j>-  •--•^-«- -»->>■».-«>- 
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C  H  A  P.     VIII.       Part  III. 
SECTION.     1I5, 

j4n  Examination  of  the  ^efti07i^  n^hethef 
Attradion  be  a  Caufe  or  an  EfFed:? 

1 T  will  now  appear  very  ftrange,  our 
Author  proceeds  to  obferve,  to  afk 
whether  Attradion  be  a  Caufe^  or  aa 
EffeSi ;  ASiioriy  Force,  Power,  &c. 
having  all  been  afcribed  to  it :  But  this  enquiry 
will  anfwer  a  very  good  purpofe,  and  ferve 
abundantly  to  convince  the  unprejudiced,  that 
they,  who  brought  this  Principle  into  fafliion, 
did  never  yet  know  what  to  make  of  it. " 

1 1 6.  "Mr.  LeibnitZj  and  many  other  learn- 
ed Mathematicians,  were  for  exploding  Attract 
U  a  2  tim 
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fioH  aX  hs^fft  appear^ice }  they*!  eireri  ridktikdi 

It  us  uApbiloibphical,  uxii)1teiJHgiM:c;»  an  (X£uit' 

Q^Uty,  and  a  Miracle^  and  ajkbhitcly  deoted,^ 

ils  v€ry  exiftence.  Gbferve  therefore  whata^re^:: 

pty  Df .  Clarke  made  upon  the  occaiioD-  ■     ■  t  r 

^  it  ift  very  unreaioaable  to  call  Attradton  a 

"  tnirack  and  aa  unphilofophical  term,  after  it 

^  lias  been  fo  often  diftindly  declared,  that  bjrt 

^^  tteit  term,,  we  do  Bot  mean  to  exprefe  tbkk 

*f  caufe  ^Bodies  tending  towards  each  other ',  bufc 

^5  barely  the  effeSt  of  this  caufe,  or  the  Fhtenoi 

^f  /^^»^/f  ^{/^^  difeovcr'd  hy  experience,  what- 

*^  ever  be,  or  be  not  the  caufe  of  it.  Gravitation; 

**  or  Attraction  in  this  Senfe  (he  adds)  is  an  ac* 

^  tual  Pteenomenon  of  Nature. "   And  again ; 

^*  Philofophers  therefore  may  fearch  after  and 

^*  difcover  that  catlfe  if  they  can,  be  it  mecha- 

f*  nical  or  not  mechanical :  But  if  they  cannot 

**  difcover  the  caufe,  is  therefore  the  ej^'e^i  itfeif^ 

^*  the  Fhcenomenorij' ox  th^  matter  of  faSi  difco-i 

*^  'oered  by  experience  (which  is  all  that  is  meant 

^'  by  the  words  AttraSlion  aaid  Gravitatwn) 

'*  ever  the  lefs  true  ? "    Mr.  Leibnitz  objede^. 

to  AttraSiion^  as  to  a  cau/ey  occult  and  unphi- 

lofophical :  Dr.  Clarke  anfwers  him,  by  denying 

it  to  be  any  caufe  at  all  j  for  that  it  means  no-- 

thing  more  than  the  bare  effeBy  or  Phanomenom 

of  a  tendency  in  one  parcel  of  matter  toward 

another.  And  if  this  were  all,  v/ho  could  take 

any  offence  at  it  ?  For  that  there  is  fuch  a  ten- . 

Cheney,  experience  will  indeed  convince  us ;  and 

there  are  few  Aftfonomers,  who  wiU  not  allow 
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of  itt  even  in  the  heavenly  Bodies  themfclvcg^ 
But  then  the  Audiority^  to  which  this  AuthoF 
has  referred  us>  is  no  way  to  be  reconciled  with 
hk  iiccount.  The  words  of  Sir  JJaac  arc  thcfe  : 
^<  I  ufc  the  word  Attraftion,  only  in  generd^ 
**  to  fignify  1^^  force  by  which  Bodies  tendlo^ 
**  wards  each  other,"  Dr.  Clarke  affures  us  very^ 
poiitively*  and  defires  he  may  not  be  miihoder- 
itood,  that  whca  Bodies  are  laid  to  be  attraB* 
fd  or  gravitate^  nothing  farther  is  meant,  but 
that  they  are  found  by  experience  to  iend:^ 
Whereas  Sir  IJaac  affirms^  ia  the  very  words 
to  which  he  has  referred  us,  that  Attra<5tioii 
expreffes  that  force  in  general  by  which  diey 
tend;  and  thcfe  two  are  as  diftind:  as  a  caiile 
and  all  effedt  can  be ;  juft  as  different,  as  is  the 
tendency  of  a  Bullet  toward  the  mark,  from 
wi^t  farce  of  the  Gunpowder,  iy  which  it  is  fcnt 
from  the  Piece,  And  the  following  words  arc 
Sufficient  to  prove,  that  notwithilanding  what 
Ik,  Clarke  might  think  it  convenient  to  fay  to 
Leiimiiz,  Sir  IJaac  did  not  publifh  his  At- 
tion  of  Gravity  to  the  world  under  the  no- 
pon  of  an  effcft— —  *'  It  is  enough,  fays  he, 
that  Gravity  really  exifts,  and  a^/s  according 
l**  to  the  Laws  we  have  laid  down ; "  which  aa 

feif^  1  think,  can  never  be  faid  to  do,  without 

childilh  abufe  of  LanguagCp  '* 
117*  **  Let  us  next  examine  th^  opinion  of 

>r.  Cotes,  who  thus  appeals  to  his  Adveriaries, 

fiB  behalf  of  the  Newtonian   Gravity >  ■      "»■* 

Would  you  call  Gravitj^  an  occult  eai^f^  be- 

**  caqfe 
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M  caufe  the  caufe  of  Gravity  is  occult,  or  not 
^  yet  found  out  ? "  No,  certainly  I  would  not  j '' 
For  if  its  caufe  remains  yet  to  bs  difcover'd, 
would  have  obfcrv'd  the  caution  given  by  Dr{ 
Clarke,  and  have  called  it  an  effeB.  For  if  Gra-^' 
vity  be  a  phyfical  caufe,  we  have  already  gained 
our  purpofe>  and  the  Science  of  Phyfics  doc 
fiot  require  us  to  look  for  another.    If  it  be 
caufe  of  fo  myfterious  a  nature^  that  no  phyfi- 
cal account  can  be  given  of  it,  it  muft  be  claifed 
among  thofe  occult  Qualities,  which  the  fcho- 
laftic  Fhilofophers  affirmed  to  have  a  real  exift- 
ence,  tho'  they  were  unable  to  give  any  farther; 
account  of  them.    We  have  the  Authority  of 
Dr.  Cotes  however,    that  Gravity  is  a  £:at{/ei 
which  was  jail  now  affirmed  to  mean  nothing 
but  an  £^eif  ;  and  the  Adverfaries  of  this  Phi- 
Icfophy  were  charged  with  the  unreafonabknej 
of  a  contrary  fuppofition.  From  what  this  Au^ 
thor  hath  written,  it  appears  he  never  fafpefted 
Gravity  to  be  any  thing  but  a  caufe,  even  the 
mofl  limple  of  Caufes,   beyond  which  humani 
Knowledge  cannot  poQibly  penetrate  ■■  >* 

ubi  ad  mufam  Jimplktlfimam  perveneru  (fucli  as 
he  fuppofes  Gravity  to  be)  jam  mn  licebtt  tdte^ 
rlus  progredi .  He  thinks  there  is  a  concatena-' 
tiion  of  phyfical  caufes  in  the  world>  fome  com- 
pounded, others  fimpleand  primary;  but  Gra^ 
vity  he  places  among  the  cmfas  ^mplidjpmas^ 
*^nd  caiifas  per  Phenomena  comprobatas ;  which 
latter  expreffion  lets  hira  in  a  direct  oppofitiorfc 
%o  Df*  Clm'kei   with  whom  Attraftion   and 
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Gravity  mean  nothing  but  the  bare  effe<fl  of 
PhsBnomenon  itfelf :  Here,  it  is  the  Caif/t\  pro-^ 
ved  fy  t/jif  Phenomenon.  And  it  ftiould  be  re- 
membered for  the  jiirtificcition  of  Dr.  Cotes ^  that 
he  wrote  in  the  year  17  i  3>  Dr*  Clarke  in  17I7* 
Xyv.DeJhgiilicrs  will  inform  us,  that  ^^AttraBion 
*^  and  Repiiljion  ieem  to  be  fettled  by  the  great 
Creator  as  firft  Principles  in  Nature,  that  is, 
as  the  firil  of  fecond  caujh;  fo  that  we  are 
not  folicitous  about  rleir  caules,  but  think 
"  it  enough  to  deduce  other  things  from  them." 
This  confirms  the  reflexion  I  made  a  while  ago ; 
that  Attraction  is  a  caufe,  of  which  no  account 
can  be  given  ;  and  that  it  feryes  to  keep  us  un- 
der the  fame  ignorance  with  the  occult  quali- 
ties of  the  Schools,  It  was  for  this  reafon  only, 
that  the  learned  Men  of  the  laft  Age  remon- 
ftrated  againfl  it  with  fo  much  earneftnefs  1  and 
Sir  J/iiac\  in  order  to  remove  the  offence  it  had 
given,  took  the  matter  a  fecond  time  Into  con- 
fidcratiDU,  Wlien  he  view'd  it  in  a  phyfical  light, 
he  concluded  from  feme  particular  Experiments, 
*«  that  there  are  Agents  in  Nature  able  to  make 
"  the  particles  of  Bodies  ftick  together  by  very 
'*  ftrong  attfaOuons  i  and  that  it  is  the  bufinels 
**  of  experimental  Philofophy  to  find  diem 
"  out  J "  that  is,  to  find  out  thofe  Agents  ofNa- 
ture^  which  afl:  as  the  immediate  Cmifes  of  this 
AttraBkn.  By  which  remarkable  conc€fiion> 
Sir  Ifaac  himfelf,  wlio  ell'e where  makes  Attrac- 
tion a  Foru^  and  Gravity  an  oElive  Principle^ 
has  reduced  them  hoihlQ  BJe&s*g  encouraging 
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|i«  at  the  fame  time  to  eiKjuirc  eacperimentaly 
[rafter  thofe  Agents  of  Nature,  by  wbich  thefe 
^cfltefts  are  brought  abcut;   while  D.  t 

his  Difciple  lays  down  Attraction  itfclr  a^  inc 
^rji  offecond  CauJl'S ;  and  Dr*  Cstes  alfures  n% 
tliat  if  we  get  fo  tar,  Jtim  mn  lice  bit  uiterius  pm- 
t^edir 

1 1 8.  "  If  we  alk  the  opinion  of  Dr.  Friend^ 
be  will  teD  us.  Gravity  is  an  effecfl*  and  Attrac- 
tion is  the  caufe  of  it-  This  AiiraBim  (whidi 
he  had  juft  before  called  the  force  of  Gravity  J 
^*  they  may,  if  they  pleafc,  call  an  occiilt  Qoa- 
'*  lityi  and  I  believe  it  will  always  be  occult ;" 
Yet,  in  another  part  of  the  fame  dilcourfe,  h« 
iays,  '^  In  explaining  tl:iis  Gravity,  which  is  c^^i- 
**  dent  to  fcnfe,  Newton  hath  far  exceeded  all 
•*  other  Philofophers  j  having  demonilrated  if 
■'  to  arife  from  an  atlracHve  Force^  which  dif* 
**  perfes  ittelf  far  and  wide  thro*  all  matter.  *' 
From  which  paflages,  we  niay  karn  thefc  tlita^ 
things :  Firji^  that  Gravity  and  Attraftioo  tt^ 
the  i&tne  thing,  becaufe  the  Author,  fpeakiiig 

of  the  ins  gravifatis,  calls  it h^ee  aftra^ia* 

Secondly^  that  Attraction  is  an  acadt  ^aiify, 
and  always  like  to  remain  £o.  Tbirdfy^  that 
Gravity  is  beji  explain  d  by  AttraBiom  iho',  hf 
his  firft  fuppofition,  they  are  the  fame  thing  j 
and  then  Gravity  is  beft  explained  ^  itfilf:  By 
the  fecond^  Attra(flion  is  allow^ed  to  be  aa  oc« 
cult  quality,  and  he  believes  it  will  always  tei" 
jnain  fo*  Which  doftrine  comes  out  juft  as  it 
flioald  do  I  for  to  explain  any  thing  by  an  ocf 

cult 


I 


I 

I 


[ 


(  ^^7  ) 

iiil^  qoAlify,  is  to  explain  it  by  itrdf :  Arid  in 
this  ablurdityj  the  caiifes  propofed  by  the  ma^ 
thematical  Philufdphy  will  all  be  found  to  ter-i 
minate. '* 

I  ig.  **  How  oppofite  to  thofe  of  this  lafl-- 
flamed  Author,  we^e  the  fentiments  of  the  ce- 
lebrated M.  Aiaapertius  i  who  thus  apologizes 
to  the  French  Academy  in  behalf  of  the  ^ew-' 
ionian  Attraction?  — ^**  Many  People^  fays  he^ 
*'  have  been  difgnfted  by  the  word  AttraBionf 
•*  ej^pefting  to  lee  the  doftrine  of  occult  quali^ 
**  ties  revivd  again  In  natural  Philofophy;  but 
"  in  juftice  to  Sir  Ifaac  Ne%vton^  it  mould  bd 
**  rediember'd,  he  has  never  confiderM  Attrac- 
"  tion  as  an  explanation  of  the  Gravity  of  Bo- 
"  dies  toward  each  other;  he  has  frequently 
**  warned  us,  that  he  employs  this  term,  not  to 
"  lignify  a  caufe^  but  only  an  effeft* "  There-i 
fore  in  the  judgement  of  this  learned  Man^ 
whofoever  recommends  Attratftion  to  us  as  ^ 
ph)^lical  caufe^  or  an  explanation  of  effefts,  re-* 
vives  the  dodtrine  of  occult  qualities-  " 
'  1 20.  "  Lajiiyf  let  us  hear  the  opinion  of  Mr'- 
Ro'^i^mng^  a  Writer  who  has  done  much  fervice 
to  the  public,  by  giving  us  a  regular  Treatifo 
upon  natural  Philofophy  in  all  its  branches^. 
But  alas  I  we  fhall  find  hirn  to  have  fallert 
into  the  fame  inconfiftency  with  the  other 
Writers  who  went  before  him  j  which  I  would 
impute  wholly  to  the  perplexed  condition  of  tha  | 
fubjcft,  and  not  to  any  intention  of  deceiving^ 
in  ihp  Author,  **  It  is  to  ht  oblerv-d  (fays  he).] 
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♦*  that  when  we  ufe  the  terras  AttraBion  CY 
•*  Gravihiiimt  we  do  not  thereby  detenniue 
the  phyiical  caufe  of  it^  as  if  it  proceeded 
from  fome  fuppoled  occult  quality  in  Bodies; 
but  only  ufe  thofe  terms  to  ftgnify  ^n  ef&^, 
th  e  caufe  of  which  lies  out  of  the  reach  of  our 
**  Philofophy*  We  may  fay  that  the  Earth  at- 
^'  tracts  heavy  Bodies^  tho*  at  the  fame  time 
**  we  are  wholly  ignorant  whether  this  is  ef- 
^*  fefted  by  fome  power  a6hially  exiftmg  In 
^  the  Earth  or  in  the  Bodies,  or  external  tp 
^^  both/' 

121-  **  Now  altho*  Attr^Bion  be  an  unhappy 
word  by  which  to  exprefs  an  efFedt,  yet  if  Mr- 
R^wning  were  confiftent  with  himfelf  in  thi^ 
matter,  and  carried  the  thing  no  farther,  il 
would  he  well  enough  :  But  the  contrary  will 
foon-  appear,  from  a  few  fliort  remarks  xipon 
this  paflage.  Whn  "We  ufe  the  Terms  AttraBion 
fir  Gravitation^  we  do  not  tberehy  determine  the 
'phyfical  caufe  of  it.  Of  what  ?  Of  Attraflion  ? 
That  is  not  the  thing  required.  We  only  4elir^ 
to  know,  whether  Atlradtion  really  exvfts  in 
nature,  as  2,  force  or  a(Sive  principle ;  and  whe-  J 
ther  we  are  to  underlland  it  as  a  caufe  of  natu-  ™ 
ral^rffoSs  ?  or  whether  it  be  barely  the  Pka^n^^ 
ptenon  of  a  tendency  or  motion,  the  caufe  of 
which  is  yet  to  be  fought  after  ?  It  can  never 
)be  expeitedj  that  the  word  AttraBion  flbould 
te  exprefiive  of  its  $mn  caufe ;  efpecially  if  it 
be  one  of  Pr  Cotei  xtidk  fimpk  of  caufes^  and 
^pA  a^  ka^k  m  dependeme  upon  any  otbi^r.   The 
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•    •   •  *     .  ^ 

complaint  is  this  i    that  Attraftion  is  propofcd . 
jt6  us  as  an  eiFed;  but  if  once  admitted,  it  is 
tnenceforward  forced  upon  us  as  a  caufe ;   as^  a 
folution  of  every  difficulty  j  while  Attraftion 
iffelf  is  the  greateft  difficulty  of  all.   That  it  is^ 
^plied  as  a  caufe  by  Mr,  Rownin^,    I  fhalf 
f^ew  hereafter :  That  it  is  not  to  be  underftood 
as  an  effe(3:,  may  be  proved  from  his 'own  defi- 
nition of  it.  **  Matter,  fays  he^  has  alfo.  certaia 
**  powers,  or  a£ihe  principles,  known  by  the 
'^  names  of  AttraSiion  and  Repulfion^  imprefTed. 
<*  upon  it  by  the  Author  of  its  beings  tor  th& 
"  better  performance  of  the  offices  for  which  it 
*;*  was  defigned."  If  AttraAion,  as  the  Author 
fays  elfewhere,  be  a  term  ufed  only  to  fignify 
an  eJfeSi,  how  comes  it  to  be  here  defcfibed^  asf 
2,  power  or  aStive  principU  i  which  are  appella- 
tions utterly  repugnant  to  the  notion  of  a  natu- 
ral effe£l^  Can  an  ^St&, perform  offices,' ^jx^l  be 
aSlive  toward  the  produdion  of  an  effedt  ?  Thai 
furely  piuft  be  the  work  of  an  agent  or  phyfical 
caufe  J    and  Attraction  muil  undoubtedly  be 
taken  for  fuch,  if  it  can  be  proved  to  perforoi 
any  phyfical  offices*    But,  fays  Mr.  Rowni^g, 
*'  we  are  wholly  ignorant  whether  this  is  df* 
^^  fe(9ted  by  fome  pwver,  actually  exifting  ia 
'*  the  Earth,  or  in  the  Bodies,  or  external  to 
'*  both. "  And  here  he  feems  to  have  forgottett 
his  own  definition  of  Attradtion  5   it  being  a 
power  impt^d  upon  matter  \  others  fay,  it  is  m 
the  matter^  and  that  the  point  has  been  def^ 
monjirats^d.  But  if  after  all  this,  we  are  wholly 
X  X  2  igna- 
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obfcurity,  cither  ftudied  or  unavoidable ;  and 
ifi  all  the  Paffages  I  have  been  able  to  CQlle6t 
and  compare,  there  is  fomcthhtg  that  appears 
like  t3iJKgbt  of  Hand,  whereby  the  efeSi  k  flilft- 
ed  into  the  place  oi  the  Catife.  As  I  am  tiha- 
We  to  draw  any  Do(±rine  from  the  whole  with 
precifion,  it  will  be  beft  to  inti'oduce  the  Au-r 
diors  giving  thdr  verdidts  in  their  own  Word^^ 
end  leave  the  Reader  to  his  own  Judgement/* 

Sir  Ifizac  Newton.  **  Gravity  exifts  and  aSts^ 

Dt.  Friend.  ^*  Irt  explaining  Gfavity,  New^' 
*'  ton  has  demonftrated  it  to  arife  from  an  at^ 
^  tfaSiive force** 

M.  Maupertius.  ^*  It  fhoqld  be  remembered 
*^  in  juftice  to  Sir  Ifaac  Newton^  he  has  never 
^'  confidered  AttraBion  as   an   explanation  of 
*•  Gravity.    He  confiders  it  not  as  a  caufe^  but 
^«  as  an  effeSiJ" 

Dr.  Cotes.  "  Gravity  is  the  moft  fimple  of 
«  Caufes."  . 

Dr.  Clarke.  **  It  has  often  been  diftin<ftly 
**  declared,  that  by  the  term  attraBion,  we  da 
**  not  mean  to  exprefs  the  caufe  of  Bodies  tend-^ 
'<  ing  toward  each  other,  but  barely  the  effeBtc 
«*  the  effeB  itfelf  the  Pbanomenon^  or  matter 

^'  offaar 

125.  Dr.  Defaguliers.  ^  AttraBion  feems  to 
^*  be  fettled  by  the  great  Creator  a§  ^tfirfl  of 
fecond  caiifes. 

J  z6,    Mr.  Rowning,    \[  When  v^^e  ufe  the 

^*  term 
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^(  term  AttraBiony  we  do;  not  deteroolne  the 
"  phyfical  caufe  of  it,  |?ut  ufe  it  to  fignify  aa 
"  effeB :  NeveFijhelefs^  to  attjaftion  effects  arc 
**  mdnjfejlly  owing.'' 

127-  Sir  Ifaac  Newton.  "There  are  Agenii 
"  in  Nature  able  to  make  the  particle^  of  Bo-* 
*/  die^  ftick  together  by  very  Aron^Attra^itms^ 
*'  and  it  is  the  bufinefs  of  experimental  Philo-* 
*'  fophy  lojind  them  out'* 

Dr.  Defaguliers.  "  We  are  not  fojicitous 
*^  about  the  caufe  of  AttraBion'' 

Dr.  Friend.  ^*  I  believe  AttraSion  will*  al- 
^  ways  be  occult,'' 

128.  "  This  is  the  refult  of  my  enquiry: 
/Vnd  if  any  Peribn  fhpuld  be  fo  indined,  he  is 
welcome  to  lay  all  the  blame  upon  my  wdnt 
of  underftan4ing.  But  if  thefe  learned 'Men> 
who  are  all  vindicating  the  fclf- fame  Principles 
Qf  Philofophy,  had  no  clear  ideas  of  wh^t  they 
affirmed,  and  could  not  underftand  one  anothefp 
it  is  no  wonder,  if  the  Wgrld  Ihould  te  at  fpinc 
Jofs  to  underftand  tbem.'"^ 
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CHAP.     ix.      Part  III. 
SECTION     129, 

\;AttraBmt^  a  material  fwce  in  theyudge^ 

imnt  of  fame  Authors ;  an  immaterial 

force  in  the  judgement  of  others ;  and 

fofHetimes  both  one  and  the  other  in 

the  yudgement  of  the  iamc  Author* 

K5^5S("^  H  E  Motive,  which  excited  tlie  Rev. 
\^  T  ^  Mr.  Jonci  to  prdtnt  the  World  with 

Sjj^j/^  his  curious  Effay  on  the  fiilt  Princi- 
ples of  natural  Philofophy,  was  his 
'  inanifeft  di0atisfa6tion  with  that  fyflem  of  Phy- 
,  ^cs  which  had  been  before  received , 

130,  That  difcerning  and  accompliflied  Au- 
[Ahor>  confcious  of  the  honefl  but  obnoxioal 
,Taikhehad  undertaken,  judidoufly  remarks 
,  Jiow  formidable  and  deftrufdve  Autbmfy  has 

often  proved  to  the  progrels  of  .true  Learn- 
( ing ;  which  brought  to  my  mind  a  pertinent 
obfervation  of  Bifhop  lloiuily  on  Authority  with 
regard  to  Religion,  His  word^  are. 

131.  ^*  Authority  is  the  greateft  and  moft 
^  irreconcileable  Enemy  to  truth  and  argument 

**  that  this  world  ever  furntOted  out;  all  the 
*•  fophiftry^  all  the  colour  of  plauiabilityt  aU 
**  tlie  artifice  and  cunning  of  the  moft  llibtlc 
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gtr  in  tlic  worW  may  J>^  j^cl  fypeHiind 
<*  turned 'to  the  advantage  of  that  very.  Truth 
*'  which  they  defigned  to  hide  or  to  dcprefs  : 
"  But  againft  Authority,  there  is  no  defence." 
'  This  will  be  found  to  hold  equally  trae 
with  regard  to  Philofophy ;  which  if  fo>  Ao 
firft  neceflary  ftep  muft  be  to  pafs  a  ftrid:  fcru-t 
tiny  on  the  feveral  pretenfions  to  true  Philo&4 
phy  in  general,  without  the  Icaft  referve  or  rc^ 
gard  eitiicr  to  names  or  their  ieveral  opinionsi 
But  to  return  to  Mr.  Jones*  Obfervations.- 

132.  «  We  have,  fiiys  he^  yet  a  third  Que-* 
ftion  to  fettle,  viz.  whether  AttraBion  be  a 
material  force,  or  an  immaterial  one  ?  And  here 
we  ihall  have  the  fatiic  fcene  as  before ;  this 
point  being  left  equally  undetermined  with  the 
formef.  Indeed  nothing  can  be  more  evident^ 
than  that  Sir  I/aac  Newtdn  great  as  he  was,  hath 
offer'd  to  the  world  his  Thoughts  on  aC^cftioii 
ot  much  importance,  and  taken  botbjides  of  it. 
It  is  difagreeable  for  nle  to  fay  this ;  but  it  nauft 
be  faid,  becaufc  it  is  certainly  trut ;  and  I  caor 
hot  go  forward  without  faying  it.  This^  as  wo 
ihall  find,  has  divided  hi$  foltowcrs  >  and  their 
difputes  with  each  other  in  regard  to  firft  Prin- 
ciples and  Fundamentals,  have  as  great  an  ap-* 
pearance  of  fallibility  and  uncertainty,  as  other 
difputes  ufed  to  have,  before  the  Science  of  na^ 
tural  Philofophy  was  enrich'd  with  demonftra- 
jion ;  Of  which  I  fliall  exhibit  a  notable  in- 
jftance,  from  the  Writings  of  the  celebrated  Mr^ 
Madaurin,  and  his  Antagonift,  the  Author  of 
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in  En^iry  irito  the  Nature  of  the  human  Soul.  ** 

133,  ^*  Eut  firft  let  us  attend  to  ^\r  Jfaac 
himrelf.  There  is  a  Paflage  in  his  Opticf^ 
wherein' he  allows,  that  what  he  imputes  to 
AttradHon  may  be  performed  by  Impulje  *•  Dr. 
Clarke^  in  hi&  Notes  on  Rahault,  cites  this  Paf- 
fage ;  and  left  we  fhould  take  the  impulfe  here 
fpoken  of,  to  be  that  of  fome  intervening  Mat^ 

ter;  he  inferts  by  way  of  comment nvn 

utique  corporeo -f- declaring,  that  this  im-- 

pulfe  is  not  corporeal^  or,  in  other  words,  that 
^  IS  not  the  impulfe  of  any  material  Agent. 
We  have  the  fame  fentiment  from  him  upon 

another  occafion "  It  is  now  allow'd  on  ali 

•*  hands^  that  Gravity  does  not  depend  on  the 
•^  adlion  of  the  Air^  or  Mther ;  but  is  a  pri- 
**  migenial,  innate,  and  unchangeable  affeftion 
**  of  all  matter  J."  This  is  in  anfwer  to  the 
great  Dr.  Wallisy  v/ho  was  of  another  mind.  He 
fufpeded  that  Gravity,  tho  ufually  taken  for  a 
primary  quality,  might  be  owing  to  the  per^ 
cujfion  of  fome  impelling  matter,  and  propofcd 
a  threwd  cafe  to  countenance  his  opinion  :  But 
I  forbear  to  fay  any  thing  farther  of  it  in  this 
place." 

134.  "  Mr.  Rowmngy  who  has  laid  down 
th.e  received  Philofophy  with  as  much  diligence 
and  fidelity  aa  any  Man,,  hath  affirmed  nothing 

.    ^.I'-35r-  t  P.  51.  JVeiumcum 

jam  in  confeflb  fit,  gTavitateni  non  ab  aeie  cetben'^k 
^endere,  fed  ^fle  primigeniam,  connatam,  ija:muta- 
bi^^\Q  materias  affcdt^oncni  isic,  p,  61.         lb  ' 
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fo  expreflly,  as  that  *'  thefe  Difpqfitions  in  Bo- 
**  dies  (fuch  he  calls  gravitation,  attradion, 
*^  (Sc.J  are  not  the  refult  of  any  mechanical 
**  Caufe  whatever;  that  is,  fuch  as  may  arife 
*^  from  the  ad:ion  of  any  material  fubftance  *  /' 
And  he  has  treated  his  mathematical  Readers' 
with  a  Demonftratipn,  proving  the  impoflibility 
of  it.  ProfeiTor  S'  Gravefande^  from  whofe  great 
abilities  we  might  have  expcdted  fomething 
more  fatisfaftory,  unhappily  fell  into  the  fame 
way  of  reafoning ;  and  gave  a  geometrical  de- . 
monftration  (as  he  thought)  that  the  fpherical- 
Figure  of  a  drop  of  water  cannot  be  occafion'd 
by  the  equal  frejiire  of  any  fluid  Medium, " 

135.  "  More  Authorities  to  the  fame  pur-» 
pofe  might  eafily  be  produced ;  but  this  doc- 
trine hath  been  ib  largely  maintained  by  fo 
many  Writers,  that  I  fnuft  have  the  affent  of  thd 
learned,  if  I  fet  it  down  as  a  doiSrin:©  of  Sir 
Ifaac  Newton.'' 

1 36.  <*  But  then,  on  the  contrary,  it  is  to  bo 
remembered,  that  this  introducing  of  immaterial 
impulfe^  into  the  world  of  matter,  jfirft  raifed  ^ 
glamour  againft  his  Philofpphy,  ^as  teixling  to 
revive,  all  thofe  occult  quaUties,  wnich  had  been 
fo  happily  banifhed,  but  a  while  before,  from 
all  Bqoks  of  natural  Philofophy,     HTo  obviate 

*  Pref.  p.  6;    Dr,  Cotes  hath  affiriti'd  tlie  fame,  ir{ 
his  preface  to  the  fecond"  Edition  of  the  jPr/»a^/A 

I    ■  ■  Gravitas 4ii  alns  eorporum  ^^eliionibus  m^ 

qut  adeo  efc  catffij  jxiecl\znicis  originmmtikabet^j;>.  9^ 

y  y  ^  this 
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thiSf  and  Xojbcm^  as  the  Audior  cjcpreflfe^  him* 
i^ij  **  that  he  did  not  take  Gravity  for  an  dTcri** 
^*  tial  property  of  Bodies,"  he  added  a  ^tuefiion 
^^cernmg,  its  Caufe^  •  This  Caufe  he  fuppofes 
to.  be  Vkjitbtile  atberial  Medium  r-^. — readaiyftr^ 

Wtding  all  Bodies expanding  through  all  tb$ 

HeanKm^ \caujing  the  Gravity  qfthofe  gFiai 

Bodies  (the  Sun,  Planets,  Comets^  ^c.)  toward^ 
me  another^  and  of  their  parts  tonjoard  their  Bin 

4ties and  fuch  as  mayfuffiac  to  impel  lioditn 

from  the  denfer  parts  of  the  Me  Sum  to^vardtb§ 
fearer  with  all tfxat  Power. which  we  call  Gra^ 
mky-f.   Thia  I  fay,  is  propofcd  as  2Lsmtenidi 
Caufe »  For,  is  it  not  a  Medium^  capable  of  ru^ 
f^^-apd  denfitjfj  fubjcdi  to  a  kilid  qi  vibrations 
or  puUe??  And  an  immaterial  Medium  woidd 
be  ^n  ens  rationis,  a  philaibphical  fpedtnt^  a 
jpQ^tFadiftion  in  terms." 
,  137,  ^^  Plere  then,  wa  have  two  dii&rent 
Syftems  of  Philofophy.   According  to  the  fiMr* 
piier  of  them,  all  the  operations  of  Nature  i4re 
condut^led  by  means  of  unmecbamcal  and  immik% 
terial impulfes  in  a  Vacuum;    but  according  to 
the  latter,  they  have,  as  their  imxnediato  Cms/e^ 
fxi  Mther  expanded  thro'  all  the  Heavens  :  And 
\^  that  £baU  take  up  either  with  the  one  or  the 
ether;  or  with  the  one  againft  the  other>  will 
have  Sir  Ifaac  ]<lewton  on  his  fide.  But  whoevec 
(hall  afiume  thern  both  as  true,  will  bring  hi|nr 
l^lf  intp  gjreat.diftreis  aad  difficulty/' 

•  Q^)t.Advert,ili    tSce.O|Jt.Qi  j8*  i^  «o.  m. 
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1138*  **  This  was  the  fate  of  the  ingenious 
Mr*  Alaciatirint  a  learned  and  elegant  Writer^ 
who  undertook  a  fomial  defence  of  the  New^ 
tmkn  hvphDthefis  againll  all  the  Objeaions 
that  had  been  made  to  it;  aiid  was  well  qua-* 
lify'd,  if  %nj  Man  coold  be  fo,  for  the  under-* 
taking.  He  uiuierftood  his  Sub|e£t  perfedly  1 
and  was  fenfiblc  he  could  never  do  juftice  to  the 
Principia^  without  buniflilng  ail  material  Cauieg 
from  the  Heavens*  This  he  attempts  to  do» 
tho  it  is  frequently  with  fome  rcferve,  in  feve^ 
ral  parts  of  his  Trcatifei    particularly  in  the 

Allowing  Words "As  for  a  more  fubtile 

Medium  than  the  Air,  no  Experiments  nor 
Obfervatjons  fbew,  that  there  is  any  here,  or 
in  tlie  cekflial  Spaces,  from  which  any  fenlible 
rejijlance  can  ari&*."  Mr-  Maflaurin  wa§ 
very  well  inclm'd  to  admit  a  material  Agency 
in  lubordii>ation  to  the  iirft  Cauie  'f'  i  but  this 
£aUe  doftrine  of  rejijlance  tied  up  his  Hands  ; 
Qtherwife  his  Work  might  have  been  all  of  a 
piece.  As  it  ft^nda  now,  the  moft  valuable' 
paflages  in  it,  are  fo  many  contradictions  to  ail- 
the  reft*  After  what  lie  has  laid  above,  who 
would  exped  to  hear  him  refleft  upon  "  others, 
who  while  they  overlook  die  intermediate 
Links  in  the  Ckmn  of  caufes^  and  haflily  re- 
folve  every  Principle  into  the  iimmdiate  injiu^ 
Mfe  of  the  firll  Cauie,   impair  the  Beauty  of 


*  P,  294.        -f-  This  is  very  manifeft  from  th^ 
llie  r4.th  Sciffon  of  his  laft  Chapter, 
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Nature,  put  an  end  to  our  enquiries  into  the 
mojl  fublime  parts  of  Pbilofophyj  and  hurt  thofe 
vejy  interefts  they  would  promote*? "  They  do 
§[>  moft  undoubtedly :  But  hath  not  the  mathe- 
matical Philofophy  this  tendency  ?  Doth  it  not 
oblige  us  to  deny,  againit  reafon  and  our  better 
Knowledge,  that  any  Experiments  or  Obferoa^ 
tions  jkew  that  there  is  a  Medium  m(jre  jiibtile 
than  Air  f  Hath  not  Mr.  Maclaurin  him£eif 
denyd  it  in  thefe  very  Words?  And  elfewhcrc 
in  tiie  moft  categorical  terms,  he  hath  afierted 
an  abfblpte  *iuiamm — '*  Sir  IJaac  Newton's  Phi- 
Ip£)phy  (fays  he)  has  fhewn,  that  not  only  there 
may  be,  but  that  there  aBualfy  is  a  "vacuum^-^ 
that  MattCT  appears  to  occupy  but  a  very  fiaaU 
portion  of  fpace-j-/'  If  this  fhould  be  trac^- 
what  becomes  oi  bis  chain  of  Caufes?  For  if 
there  be  no  Medium  concerned  as  a  fecondary 
caufe  in  the  motion  of  the  Planets,  Gfr.  it  fol- 
lows unavoidably,  that  there  mull  either  be 
inherent  and  felf-moving  Powers  in  Mattery 
or  that  the  influence  of  the  firll  Caule,  muft  be 
inmediate-y  for  there  is  nothing  elle  remaining^ 
and  then  Mir.  Maclaurin'%  Chain  will  confiib 
bat  of  one  link.  This  is  the  Opinion,  which 
he  thinks,  muft^///  an  end  to  our  enquiries  inttf 
the  moji  fublime  parts  ofPtdofophy.  And  leil  it. 
fhould  be  fufpected,  that  Sir  Ifaac^  method  of 
Philofophizing  has  introduced  immaterial  Powers 
and  occult  qualities,  we  ace  aflur'd  by  this 
Author,  that  "he  does  never  affirm  or  iniinuate 
|ilat  a  Body  can  a^  upon  another  at  a  diji^ce^ 

I  p/95.  i?.  n.   '       bm 
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Ibill  by  the  intervention  of  bther"  Bodies  *^ 
But  his  zeal  hath  carried  him  a  little  beyond 
the  Truth  :  The  thing  he  hete  denies, '  being 
niuch  more  than  infnuafed  in  ilieCt  y/ords-^ 
**'  Have  not  the  fmall  Partickfiidf  Bodies,  Cer- 
tain powerSi  virtues,  or  forces,  by  which  they 
aiH  at  a  dijtance^  not  only  upon  the  ray^ '  df 
Light — '-but  alfo  upon  one  another,  for  produ- 
cing a  gt^eat  part  of  the  Phasnonlena  of  Nature? 
For  it  is  well  known  that  Bodies  aSl  upm  oM 
another  fay  tht  AttraBions  of  Gravity"  ^c^.  ** 

139.  **  Attradtion,  as  a  power  ading  af  a 
dijiance,  is  here  left  in  full  pofleffion;  not  a  Syl- 
lable being  inferted,  as  I  can  find,  concerning 
the  intervention  of  other  Bodies.  If  this  inter- 
vention were  admitted,  how  would  it  agree 
with  what  Dr.  Clarke  has  fo  frequently  incul- 
cated throughout  his  Notes  ox\Rohault\  phyfics  ? 
He  fticks  not  to  aflert  an  impulfus  non  utique 
corporeusy  and  an  aStio  caufce  cujufdam  immate- 
r talis -^ — ^per  injeBum  aliquod  interoallum  &c. 
See  p.  50.  Befides,  the  fenfe  of  the  whole  pai^ 
iage,  would  be  oterthrown  by  Mr.  MacJaurini 
fuppofition;  for  if  other  Bodies  intervene,  theii 
'Attradlion  will  not  be  a  power  afting  at  a  dif^ 
iancey  but  by  a  cormnunicatvm  of  Bodies  tha? 
are  in  contad:.  The  Author  (Sir  Ifaac  Newton) 
does  indeed  inform  us  a  while  ^er,  that  he 
uies  this  Word  to  Jignify  only  in  general  any 
force  \  &c.  l>ut  this^  does  not  alter  the  Cafe: 
• ^ ^  ,.  . -W 

*  P.  109.        f  Opt.  Q;.  II.        X  Ibid. 

For 
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i^or  let  it  be  a  force  in  generah  yet  it  hatfi  thit 

particularity  in.  itt  that  it  a£is  at  a  diftance^ 

which  18  the  Nature  of  an  occult  quality ^  and 

is  the  very  Thing  that  has  all  along  been  ob^ 

je£ted  to.    And  though  Mr.  Maclaurin  hath 

taken  great  pains  to  get  handfimiely  rid  of  thit 

unioteUigible  power*  yet  h  the  exiflence  of 

fuch  a  power  abfblutely  necefTary  upon  his 

own  Principles.  Sir  Ifaac^  he  fays*  hath  ihewn^ 

that  there  aSlualfy  is  a  Vacuum^  and  that  the 

parts  of  Matter  are  aSuaUy  divided  andfeparom 

ted  from  each  other :   After  which  it  would  b^ 

ftrange  indeed*  if  they  were  to  off  otherwift 

than  in  this  ftate  of  divi/ion  and feparationy  that 

isj  at  a  diftance.    When  he  fuppofes  other 

Matter  to  intervene^  till  the  adion  will^ccnfift 

with  Mcchanifm,  he  apologizes  for  a  Vacuum^ 

$Lt  the  expence  of  the  Principle  itfelf ;  which 

by  this  means  is  turned  into  a  Plenum,  whedicr 

the  Author  was  aware  of  it  or  not.'* 

140.  **  How  unfcafoiiably  therefore  wa*^ 
it  obferv'd  by  Mr.  Maclaurin,  that  •*  poffibly* 
fome  unikilful  Men  may  have  fancied,  that 
JBodies  might  attraft  each  other  by  ibme  Charm 
ox. unknown  Virtue^  without  being  im-pell'd*  of 
a^ed  upon  by  other  Bodies*}'*  For  if  thit 
was  not  a  fancy  of  Sir  IJaac  Newton  himfelf; 
in  common^ with  fome  of  the  moft  fkilful  of 
hk  followers,  the.  plaineft  Englifh  can  have  no 
foei^ning,  I  know  very  well,  his  Writings  con^ 
tain  many  paflageS;  which  feem  to  have  a  coiL-^ 

*  Uhi  fup.  iTZTf 


tfarjf meaning:  And  hi^  Difciplcs  find  /iich  ^rt 
advantage  in  thisi  that  they  have  an  Anfwer 
i£ady  iipoii  all  Oocafions.  Fot  Example,  if  yoa 
fyppofe  the  World  to  be  ruled  by  i  fiibordina- 
tion  of  materiarilnftnimeots,    in  oppofition  to 
Sir  I/hac's  Vacuum ;  then  you  are  told,  there 
is  m  Medium  mbre  fubtik  than  Airy  that  the 
V         ^  are  imd  of  all  fenfibk  Matter  \  aiid  it 
j;>  u^..x^nll:rated  againft  you  geometrically^    that 
attmftion  cannot  drifefrom  the  aSlion  of  any  ma^ 
fmal  fib/lime^  wljatfoever.     If  you  fliould  lay 
hold  of  tlitt^,  and  object  to  attraftion  as  aPrin- 
cipk  occult  and  uHphilffopbicalj  then  it  is  only 
th^  famy  of  fome  imjktlfal  Ment  and  Sir  Ifkac 
NewtoB  has  plainly  fgmfed,    that  he  thought 
i'   '  '-/e  poieers  arofe  from  the  impulfes  ofafub^ 
^:.  .^.jcrial  Medium  that  is  di£usd  over  the 
Univtrfe^,  Thus  you  are  confuted  either  ^ayi 
t^d  your  reafonlng  is  reprefented  as  crafty  mf' 
hgenuQMSf  and  unworthy  qf  a  PhUofopber  •f-/'    * 

141.  **  By  this  artifice,  Mr.  Mmkurifi 
would  have  quieted  aU  our  Scruples  j  butfcem^ 
to  have  mifcarrled  in  the  attempt,  having  been 
^^blig'd  to  cdnti-idia  his  Author  in  terminis  i 

nd  I  may  add,  htmfelfzKoi  as  it  hdth  been 
ItiUy  provcKl  againft  him  by  Mr.  Edxier,  the 
Author  of  an  Appendix  ft?  an  mquiry  into  thcNa^ 
ture  of  the  hunum  SaulJ* 

142.  '*  Tnere  are  two  different  modes  of  t1ii^» 
lofophy  before  ittj  both  ot'  which  have  Sir  ^a^ 


nil 
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hfltffMm  at  the  Head  of  them,  Mr.  Maclaurin 
by  efpoUfing  them  both,  fell  upon  various  coo- 
tradidtioiis.  Mr.  B— — -  is  more  cautious;  and 
hath  written  with  Ibme  warmth  on  one  fidc^ 
againft  Mr.  Maclaurin^  who  is  on  both-ifides. 
\/Vhefe  the  latter  hath  really  laid  himfctf 
open,  he  makes  good  tife  of  the  opportunity  j 
without  coniidcring  where,  and  upon  t«6(?/w^ 
hi$  Ccnfuros  viill  at  lail  be  fix'd**  He  is  clear- 
ly of  Opinion,  that  the  material  Caufes,  occa^ 
fionally  introduced  by  his  adverfary,  are  utterly 
inconfiftent  with  what  is  eftablifh'd  in  the 
Principiai  and  is  therefore  a  declared  Enetniy 
to  zWful^tik  Matter^  even  to  that  Mther  of  Sir 
Ifaac^  for  which  Mr.  Maclaurin  hath  pleaded 
as  hattdfomely  as  the  nature  ofthe  thing  would 
admif.  Men  of  leifure  (be  fays)  have  amufed 
the  world  with  wrangling  and  conteft  by 

a  fucceflion  oijiibtik  matters  from  the  earlicft 
times-  ■  But  it  requires  only  plain  knCty  and 
a  love  of  truth,  to  fee  thro'  the  impofitioa'f. 
It  is  injurious,  he  thinks,  to  that  great  Man'» 
reputation,  to  brixig  in  his  Authority,  for  z 
thing  which  he  adcs  only  by  way  of  a  ywfrjr, 
as  if  he  had  been  pofitive ;  and  that  it  is  an  III 
ijffice  done  to  his  memory.  But  this  is  a  re-' 
flexion,  which,  in  my  bumble  opinion,  his. 
Adverfary  did  not  deferve :  And  it  ihould  be 
confider'd  ia  his  vindication,  that  tho*  2i- query 
may  fliew  Sir  Ifaac  not  to  have  bfecff  f^tive 
\      .^^  --.  - 

*  Sec  ApfmA^,  ^  J>lQi;e  at  p..  x  %i^ ' ..".  ir.Pt'  6^; 
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about  th^  manner  in  v^hich  h\^  Meditim.  Kdi%  i 
moft  certainly  it  doth  alfb  ihcvr,  hi;  was  not 
jpofitive  that  no  fuch  thing  exifted  5  efpecially 
as  he  hath  mentioned  an  Experiment  to  prove 
the  exiftence  of  a  fubtile  matter  which  has  ne-' 
ver  yet  been  anfwered*/  By  ^yhat  Authority 
then  is  this  Writer  fo  pofitive  ?  And  what  will' 
be  the  confequence  of  it,  when  it  requires  only 
plain  fenjiy  and  a  love  of  truths  to  fee  that  he  is 
difputing  for  one  half  of  Sir  Ifaac  JNewton^ 
againft  the  other  half,?  The  Authority  of  that 
great  Man  is  indeed  like  to  be  killed,  liot  by 
the  malice  of  his  enemiep,  but  by  thakindnefs 
of  his  friends ;  if  fome  of  them  think  an  ill  of 
jice  is  done  to  bis  nfemory,  while  others  thiak 
they  are  offering  the  only  expedient  in  vindicn^ 
tidn  of  it. " 

•  143.  **  This  learned  Author  prefents  us  with 
the  attraStion  of  cohejion^  ^s  an  univerfal  Pba-- 
iromenon^  that  ought  to  flence  the  advcfcates for 
material  Caufes  in  all  cafes  "f- ;  and  promifes  t9 
he  filenty  if  all  the  Pbilofophers  upon  earth  can 
account  for  it^  othermfe  than  by  the  power  of  the 
Deity  immediately  interefed,  &c.  He  judges  it 
very  unartful  to  fuppofe  the  Deity  employing 
one  part  of  matter  to  move  or  diredk  another 
pArt  of  it  X  J  tho  we  fee  it  done  eviery  day  of  our 
lives,  'And  that  no  fubtile  matter  can  aft 
te  ^t'cattfe  of  Gravity y  unlefs  it  knot»s  what  it 
it  is  doing  ||.   Thcfe  and  fome  other  Difficulties^ 

*  See  luery  18.    f  P.  62.    %  P,  49,    ||  P.  117, 
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of  the^mefize,  ho  thinks^  bo  fo  gseat,  thtt: 
tl^re  is  mjuifterjiige*  :  tho'  it  might  cafily  b©  ' 
ihcwn»  there  is  not  one  cafe  xxf  any  concern 
rightly  dated  throughout  his  whole  Book  s  ^d 
tliat  every  Article  he  has  built  upon  is  confuted 
by  Experience,  Thefe  confideratioiis,  I  prefunfie, 
tempted  Mr.  Maclaurin  to  p4fs  fentence  u^^oq 
his  whole  Syftem  in  thefe  words-^  .i.  ■■  ■  j  He  ha^ 
4one  this  valuable  feryice>  that  while  he  vainly 
imagined  he  improved  or  compleated  it,  ho 
really  open'd  up  the  fallacy,  and  reduced  it  to 
an  abfurdity, " 

144.  ^'  I  propojfed  it  as  a  queftion,  whcthec 
Attra<3:ion  be  a.  piaterial  force  or  an  immaterial 
one  ?  .And  we  have  now  confulted  thofe  Wri-? 
terq,  who  ought  to  have  fettled  the  point  for  us. 
If  Sir  J/aac  hath  really  ejiablijhed  any  thing  on 
either  ude,  in  regard  to  jdiyfical  Caufes ;  it  is 
aflonifhing  his  followers  have  not  fixed  upon  iti 
and  recommended  it  to  tiie  Public  with  on^ 
^onfcnt ;  efpecially  if  there  be  any  thing  of  im- 
portance depending  upon  it.    But  if,  on  th« 
Cither  hand,  the  fentiments  of  their  Mafter  hav^ 
given  occafioa  tQ  thefe  difputes,   and  his  Wri^ 
tings  have  furnifhed  them  witli  Arguments  OB 
both  fides;  then  he  himfelf  is  chargeable  with 
tome  inconfirtcncy ;  and  a  general  agreement 
among  them,  in  fuch  a  cafe,  would  be  as  much 
to  be  wonder'd  at.   That  this  latter  is  the  truij 
caufe  of  all  their  difagreement,  will  be  evident 
to  any  Reader,  who  is  not  fo  far  influenced  by 
th?  current  Authority,  as  tQ  be  deterred  iron^ 
*  ibidi  making 


ijftakkg  ufe  ofl  hfe  ourii  R^fon*  Far  if  you 
learn  from  one  page  that  it  i^  part  of  the  bufi^ 
neffi  of  a  Philofopbcr  to  unfold  the  meebantfm 
of  t  1)6  World\'  and  that  m  atheriai  Med^m 
n^yju^i^e  to  fmp^l  Bodm  'f'  i  in  another  it  i« 
hinted  to  you,  that  the  fmall  particles  of  Bpdie^ 
may  have  certain  Powers  hy  which  they  a^  at 

a  dyiance ■■  ■  by  attractions  J ,    If  you  arq 

jnfcfrmed  in  one  place,  that,  when  the  rays  of 
Jight  are  refleiaed  from  the  fecmd fiirfdce  of  a 
Qlaft  laid  upon  an  exhaujied  Receiver ,  this  total 
reflexion  ought  tp  proceed  froni  the  vigour  and 
denfity  of  the  Medium  beyond  the  Glafs  || ;  Only 
gbfcrve  where  the  fame  Eiff^eriment  is  men-r 
tioi^ed  in  another  place,  and  you  will  find,  the 
Light  is  npw  drawn  back,  and  that,  by  the 
tower  of  the  Glafs,  there  being  nothing  eife  iQ 
turn  it  back*"^'  \  xhx>  a  while  ago  there  was  a 
Medium  to  perform  this,  endued  with  vigouf^ 
and  denfity. " 

145.  "  It  is  fiiggcftcd,  thatthip  Mediwn  m^y 
fi<3:  upon  light  fo  as  to  refe^  and  refradi  it  ^^ 
find  that  the  Light  in  its  tiun  may  re^a<ft  upon 
the  Mediun*  fo  as  to  fiir  up-'Oihrations  in  it: 
]put  foon  after,  it  becomes  ^«incpn<:eivable, 
"  how  two  Others  can  be  diftufed  through  all 
•^  fpace,  one  of  which  a^  upon  the  other,  and 
**  by  confequence  is  re-afted  upon,  without 
•^  retarding,  {battering^  difperfing,    and  font 

founding  one  another's,  motions  JJ. " 


u 
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146.  **  t  could  multiply  inftarit*€s  ofthifi  fort/ 
wherein  the  celebrated  Author  has  pulled  down 
wkh  one  hanjl,  what  he  had  built  up  with  th« 
Wher :  But  if  Men  will  dare  to  ufe  their  tmti 
Reafon,  as  I  faid  before,  they  tftay  ealily  obfervo 
thefe  things  for  themfelves. "         " 

1 47.  **  If  we  go  from  Sir  T/aac  to  his  foUoW-^ 
crs,  there  the  confufion  will  be  ftill  more  inii- 
nifeft.  Drs.  Cotesj  Clarke,  Derbanty  Keil^  Priendi 
Defaguliersy  Mr.  Rtrwning  &c.  inftrudt  us,  that 
matter  has  pcnverSy  forces,  principksy  ttffeSfimfi 
proper  ties  y  impreffed  xx^n  \ty  fuperadded  to  ity  ot 
inh&ent  in  it  5  and  that  Go4,  when  He  created 
l^he  World,  infpirited  the  materials  of  it  ^itbM 
iiStive  quality.    This  was  the  original  dodtlM 
of  the  Hiathematic  philofophy,  and  the-  feiifii 
in  which  it  was  fii-ft  embraced'  by  the  learned*. 
As  it  gave  Birth  to  many  ill-favoured  reflexioiw,- 
it  is  now  almoft  out  of  fafhion ;  ,and  Mr.  Mac^ 
latirin  rifes  up  to  vindicate  Sir  Ifaacy  by  a  fub- 
ftitution  of  his  fubtile  Mther^  as  the  mechaRi-^ 
cal  and  immediate  Qaufe  of  all  that  had  beert 
falfly  imputed  to  attraSiion  by  unjkilful  Mcni 
This  jftirs  up  the  indignation  of  another ;  who 
out  of  thejiighcft  regard  to'  the  memory  of  Sir 
TfaaCy  pulls  this  vindication  of  him  all  to  pieces, 
rcprefents  ifc  as  worft  than  none  at  all,  rejeCfs 
^\  fubtile  matter  in  the  lump,  and  recommend^ 
the  immediate  Influence  qf'the  Deity ^  as  the  granlf 
difcovery,  and  the  only  cure  for  all  difpiitesr 
5ut  for  his  pains,  he  is  in(tru6ted  in  his  turn, 
that  his  own  Jabours  haye  oiAy  fervid  to  Qpemvft 


4fi 


C  3^9  > 


flefaliacy  of  his  Scheme^  and  reduce  the  w&ok  t6 
an  ahjhrdity.  There  have  been  heavy  Com-- 
plaint?,  that  the  Philolbphy  of  Sir  IJhac  hath 
been  ikfreciated^  and  even  ridiculed^.  And  is  it 
nut  coough  to  dilcompole  the  miifcles  of  aa 
fiermit,  to  fee  Men  thus  nolcriaufly  contradid- 
ing  one  anotlier,  and  all  gravely  pretending  to 
Authority  and  Demonjiration !  They  tell  us, 
there  ha^  been  a  great  Dijcovery  of  late  years 
in  natural  Philofophy;  it  having  been  found 
at  length,  after  the  world  had  been  in  igno- 
rance for  many  agc^  that  all  matter  is  endued 
with  AliraBion.  If  you  aik  them  what  they 
mean  by  it  \  it  is an  innate  virtue  or  affec- 
tion of  matter  j  while  others  atiirnij  matter  can 
have  no  fiich  atfcdioiis.  It  is  the  mo  ft  fimpk 
of  Cmifes^  and  ait  eject y  the  caufe  of  whkh  is 
unknown  i  it  is  owing  to  the  agency  of  a  fub^ 
tile  Medium ;  and  it  is  elFeded  by  the  imme^i^ 
ate  injiuenee  of  the  Deity :  And  if  you  do  not 
believe  this  principle,  and  make  ufb  of  it  to 
explain  every  jhing,  ydu  a4*e  out  of  the  fafliion, 
and  what  you  have  to  fiy  will  be  very  eoidly 
regarded,  '* 

148.  **  As  we  caancit  poiBWy  believe  ali 
theie  cpinionsj  we  nr^  not  bt^untl  to  believe  any 
one  of  than  upon  the  bare  authority  of  Sxt 
Jfmc  Newton.  If  w^  are  to  receive  one  of  his 
opinions  in  tUli  way>  why  not  another  f  the 
authority  which  is  broken  tbroogli  in  o^ie  ar^ 
tlcle^  w ill  at  kail  l^  qucliioned  in  cvciy  other, 
^^  i^  be  ikidj^  we  have  realoa  to  prefer  k>m^x£ 

I         ^        *  rkUof  DifoQv.  pfc  110.  hh 
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kis  fcntiments  to  others;  then  wc  are  fnfludrii 
ced,  not  by  authonty>  but  by  rcafon  or  cvi* 
dence  1   and  hitherto  I  would  willin^y  bring 
this  matter.  Reafon  and  Evidence  muft  deter-^ 
mine  us  at  laft,  tho'  the  fame  of  Sir  I/aoi^New-i 
ton  were  as  univerfal  now,  as  XivM  of  Arijiotk 
was  formerly.    His  warmeft  Friends  take  thi» 
liberty  with  him.    Mr.  Madaurin  rtjeAs  hi* 
immaterial  powers,  aiiing  at  a  dijiance  i    Mr; 
Baxter  makes  as  free  with  his  Medium^  yet  i§ 
greatly  difpleafed  with  his  Advbrfary  for  lelfen-' 
ittg  Sir  Ifaac^  Authority.    But  they  treat  the 
Public  with  fome  difingenuity^  if  they  would 
overbear  the  judgement  of  others  by  that  Au^ 
thority,  which  as  it  appears  from  their  owri 
^pra£i:ice,hath  had  fo  littie  influence  upon  them« 
lelves.  They  chufe  their  oWn'fentiments^  as  in-* 
clination  or  paffion  diredls  >  and  then  defire  vti 
quietly  to  reft  upon  the  Authority  of  Sir  IJhaa 
tho'  one  of  thefe  has  robb*d  him  of  bis  Attrde^ 
tio/if  the  other  of  his  Medium*,  and  thus  between 
them  both,  they  have  left  us  nothing  to  fol-» 
Ipw*" 

149.  "  If  the  learned  were  but  once  perfua^ 
ded,  that  God  doth  govern  the  natural  world 
by  a  delegation  of  material  Inftruments,  which 
feems  to  have  been  oneoi  the  opinions  of  Sif 
Ifaac^  at  leaft  it  was  an  opinion  held  by  Mn 
Maclaurin  in  his  name  5  and  could  be  brought 
fo  fee  any  errors  in  the  dodrine  of  refiffance  i 
fomething,  I  am  convinced,  might  yet  be  done, 
either  in  this^  or  the  fucceeding  agei  to  Tendcf 

,  ,    ■ --    Jiattt- 
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hitufal  Knowledge  more  ferviceablc  to  People 
of  all  Claires  than  it  is  at  prefenti  chiefly,  be- 
caule  the  enquirers  of  thefe  times  would  no 
longer  have  their  hands  tied  up  by  an  imagi- 
nary infallibility  in  thofe  who  have  gone  before 
them ;  the  admitting  of  which,  has  always  been 
attended  with  fatal  efFefts  :  They  might  thea 
rcjeil  fuch  principles  as  are  manifefUy  falfe* 
and  put  a  Jfop  to  their  enquiries^  and  take  ad- 
vantage of  the  rert  in  common.  ** 

150.  **  It  is  ftill  believed  however  by  very 
nian)%  either  that  matter,  tho'  inert,  is  endued 
with  adtive  qualities;  or  that  the  influence  of 
the  Deity  is  immediate  in  the  produftion  of  all 
natural  effedts.  By  the  former  of  thefe  pofitions, 
we  allow  to  dead  matter  a  power  that  is  denied 
even  to  God  himfelf*:  By  the  latter  of  them, 
we  are  dire<fled  to  read  nature  backward ;  to 
hegin  where  we  ought  to  have  ended  5  and  in 
fupport  of  fuch  procedure,  are  obliged  to  anni- 
hilate the  far  greater  part  of  the  Creation.  I 
ihall  therefore  go  on  to  examine,  how  far  thefe 
pofitions  are  lupported  by  mathematical  evi-^ 
dence.  '* 


*  Omnipr^ens  eft  non  per  virtutem  folam>  fed 
etiam  per  fuhjtantiam :  Nam  virtus  fine  fubftandd 
fubliitcre  non  potclt    Newt,  Frincip*  fchoL  gen. 


A  a  a 


C-HAR 


_   58C#:eC  n^^i  5@C*M  X#59(  5eC*i^   «*)Bt  ym, 

C  H  A  R      X.      Part  IIL 

SECTION     151. 

ir^^  AttraEiion  of  Gravity,  underjiood 
.     ^j  ^/^  univerfal  property  or.  quality 

in  the  parts  of  Matter^  hath  recepod 

no  proof  from  Geometry* 

E"^  E  have  been  affured  from  every  quaf- 
^  ter,  that  the  modern  dodtrine  of  phy- 
^  Ileal  Caufes  has  all  the  evidence  that 
can  be  defired  from  Experiment,  and 
is  abundantly  confirmed  by  the  moft  ftri£l  ma- 
thematical Reafoning,  That  this  doftrine  is- de- 
duced analytically  from  obfervation  1  then  ap- 
plied fynthetically  to  the  explication  of  the  va- 
rious Phaenomena  :  And  its  impregnability  ia 
thefe  refpefts  has  been  boafted  of,  I  will  not 
fay  infolently,  but  confidently  enough  I  am  fure» 
by  all  its  admirers  great  and  fmall,  from  the 
learned,  who  think  it  refts-  on  the  firm  bafis 
of  Geometry  itfelf^  down  to  our  mtv^  Englifh 
Mathematicians,  who  declare  it  as  their  opi- 
nion, that  "  never  a  Philofopher  before  Newton 

**  ever  took  the  method  that  he  did that  it  is 

**  a  mere  joke  to  talk  of  a  new  Philofopby 
**  And  that  in  thefe  umhappy  days  (f  ignoraxe 
.  **  and  avarice^  Minerva  has  giv^en  place  to  Plu- 
^'  to,"  meaning  P/«/z^*" 

*  See  the  Preface  to  EmerJof!%  treatife  on  Msch^- 
-.  .    '  152. 


152.  *'  Thefe  pretenfions,  whether  of  thc« 
learned  or  uukarned^  deferve  a  ferious  exami- 
nation.   Experiment  is  nothing  lefs  than  mat-, 
ter  of  faft,  which  if  not  niifreprefented,  is  the] 
heft  fort  of  argument  in  the  world  :  And  a  ma'^ , 
t henmt kal  Qonclxidon^  if  deduced  from  real  data^ 
ie  not  eifily  overthrown.  Something  has  alrea- 
dy heen  faid  of  mathematical  evidence,  in  tho 
former  part  of  this  Treatife  ;    therefore  I  havo  j 
the  lefs  to  fay  of  it  in  this  place*    And  indeed^ 
very  little  need  be  iaid,  if  the  Theory  of  refill^ : 
ance  be  a  fallacy,  as  I  have  fully  proved  it  to 
be  ;  for  that  is  the  thing  generally  aimed  at  byH 
thofe,   who  fpeak  of  mathematical  demonftra-  ^ 
tions.  It  may  neverthelefs  be  ufetul  to  remark, 
that  no  phyiical  Principles  whatever  can  potli-* 
bly  be  collefted  from  Geometry.    Every  parti- 
cular Science  hath  Principles  peculiar  to  itfelf, 
and  independent  of  every  other.    No  example 
can  be  given  of  the  contrary,  within  the  whole 
circle  of  the  Sciences.    How  abfurd  would  it 
appear^  if  we  were  told  of  the  mufical  Princi- 
ples of  Phyfic,  the  medicinal  Principles  of  tha 
civil  Law,  the  grammatical  Principles  of  Aftro- 
nomy  ?  i^c.    And  mathematical  Principles  of 
natural  Philofophy,  if  phyjkal  Caufes  are  fup- 
pofed  to  he  included,  will  be  equally  unnatural  1 

nia^    The  Book  is  very  ingenious  and  ufeful  in  iti 

way,  and  che  Author  appears  to  underftand  his 
Subjeftv  hue  when  he  decides  thus  magiftcriaJiy 
upon  Philofophy  in  general,  it  i*  — /riicfr  ulird  a^^^ 
A  a  a  ^  as 
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tt  the  moft  flcilful  Mathematicians  have  beein 
teady  enough  to  confefs*  **  Geometry  fays  Mr, 
Mac/aunn,  can  be  of  little  uie  in  natural  Phi-- 
Ipfopliy,  till  Jata  are  colle<fbsd  to  build  upon  */* 
Thefe  data,  J  prefume,  are  to  be  abtained  from 
i>atural  Philofophy,  as  a  Science  circuoifcribe4 
within  its  own  proper  bounds,    A  method  of 
inveftigation*  ftridly  phyfical,  Ihould  iirft  be 
fiibmitted  to  i    and  the  refult  of  that  be  exa* 
J  Ijiined  and  fettled,  prior  to  all  that  can  be  don^ 
Un  Geometry!    the  application  of  which,  may 
of  excellent  ufe  to  illiiilrate  and  adapt  to 
particular  cafes  what  hath  gone  before  j?    but 
will  add  neithLr  demonftration  nor  confirma^ 
^ion  to  it.    For  a  Geometrician  can  work  with 
[imaginary  or  hypothetical  forces  as  well  as  with 
[|:eal  ones ;  the  operation  will  go  on  as  fmooth-f 
V»  and  the  conclufion  come  out  as  readily  in 
>ne  cafe  aa  in  the  other.  No  Man  feems  to  have 
>een  better  perfuaded  of  this,  than  Sir  J/aac 
[i^ewim  liimfelf.    His  followers  indeed  will  af- 
ire us,   he  has  undeniably  proved  one  fpecies 
[jpf  attrafltion  to  be  dilFufed  thro'  the  whole  pla- 
Uietary  Syftem-f .  But  the  Author  himielf  knew 
||>etter.    He  declares  more  than  once,  that  th^ 
Mnciples,  laid  down  by  him  in  his  denionltra- 
bive  wwk,  were  not  phyfical  but  purely  matlie- 
rinatical^/  gs  the  Tkk  implies:  And  with  rCf- 
lifiard  (Q  Gravity  or  Attradion  in  particular,  he 
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m  {o  far  from  pretending  to  have  dcm^nftraied 
the  exiitence  of  any  real  phyfical  Caufe  under  - 
that  term,  that  his  detinition  of  it  is  fo  looic^ 
as  to  leave  us  quite  at  liberty  abcjut  it,  Wc  may 
take  it  as  a  drawing,  an  impulfe>  or  a  tendency 
of  any  kind  toward  a  center.  When  he  confix 
der  d  it  phyfically,  he  thought  a  Medium  might 
iiiiiice  to  impel  Bodies,  and  anfwer  all  the  pur- 
poies  of  that  attradion,  which  as  it  (lands  in 
his  Principia,  is  a  caufe  barely  hypothetical. 
Should  it  be  imagined,  that  attraction,  as  a 
caufe,  power,  or  principle,  had  been  eftablilh- 
ed  by  demonilration ;  the  Author  will  be  let 
in  a  very  diiadvantageous  light,  who  could  firft 
dtmonjirate  attrailion,  and  tlicn  enqiure  about 

it." 

153*  "  But  there  is  one  circumftance  that 
will  put  this  whole  affair  out  of  doubt.  It  i^ 
well  known,  that  the  attraction  fuppofediatbQ 
Principia,  is  mutual  between  all  Bodies  what^ 
foever.  If  the  Earth  attracts  the  Moon,  the 
Moon  in  its  turn  attra<5ls  the  Earth  ;  if  the  Sun 
attrads  the  Planets,  the  Planets  aifo  attrad  the 
Sun;  and  this  attradion  always  follows  the 
proportion  of  the  quantities  of  matter  in  the 
attrading  Bodies.  As  a  neceflary  confequencu 
of  this,  the  Sun  will  be  perpetually  ihifting  it^ 
placCj  and  be  moved  fometimes  lo  this  lide  of 
the  common  center  of  Gravity,  fometimes  iq 
that,  as  he  happens  to  be  influenced  by  a  dif-^ 
IJ^rent  lltuation  of  the  Planets  ^, '' 

f  Sol,  pro  vario  &c*  Prindp*  p,  3  74, 

154^ 


(  366  ) 


Part  lit 


154*  •*  Now  I  beg  leave  to  compare  this 
with  what  is  laid  of  an  aetherial  Medium  in  the 
Treatife  of  Optics.  Thi^  Medium  is  fiippofed 
to  be  ranj}  at  the  Body  of  the  Sun  ;  but  to  in- 
creafe  in  denfity  through  all  the  diftances  from 
the  Sun  to  Saturn  and  beyond  5  and  that  it 
may  fuffice  to  tmpei  Bodies  ftoni  the  denfer 
parts  of  the  Medium  toward  the  rarer,  with  ali 
that  power  which  we  call  Gravity*-  All  this 
is  very  juft :  The  preiTure  of  fuch  a  Medium 
will  undoubtedly  be  greateft  on  that  fide  of  the 
Planets,  which  is  turned  from  the  Sun ;    and 

iall  Bodies  will  naturally  be  carried  to  that  llde, 
where  the  preflure  is  weakeft  \  that  is,  toward 
the  Sun.  But  ^vhat  is  become  of  the  Sun's 
mutual  Gravity  in  fuch  a  cafe  ?  For  if  he  gra- 
vitates toward  the  Planets?,  we  muft  contradift 
this  mechanical  rule,  and  fay.  Bodies  will  be 

[impelled  from  the  rarer  parts  of  the  Medium 
toward  the  denfer;  without  which,  the  Sun, 
being  already  in  the  rareft  part,  muft  for  ever 
be  at  reft.  Sir  Ifaac  either  did  fee  this  confe- 
quence,  or  he  did  not.  That  he  did  not  fee 
the  plaineft  confequeuces  of  his  own  reafoning^ 

'few  will  be  ready  to  admit  :  If  he  did,  he  gave 
Up  mutual  gravity  to  all  intents  and  purpofes  t 
but  this  he  never  could  have  done,  had  he 

[thought  it  to  have  been  mathematically  de- 

I  fnonftrated. '' 

155.  *'  I  hope  I  ihall  not  be  mifunderftood 

^  iqi  this  affain  It  appears  to  me,  that  Gravity  ii 

no 
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^*6  property  of  Matter,  becaufe  it  k  not  umVer* 
flal;  ar)d  I  have  compared  Tome  paflages,  to 
^lliew  it  was  not  univerlal  in  the  opinion  of  Sir 
ll/^ac  himlelf ;  provided  only  he  law  the  con- 
flcquence  of  his  own  reafoning,  which  will 
^liardly  be  diiputed.  But  v/hile  I  am  perluaded, 
jthat  the  Suji  neither  does,  nor  can  poffiblyj 
( gravitate  toward  the  Planets,  for  the  very  realbn 
rgiven  by  Sir  I/udc  Newton^  I  am  far  from  de* 
pjjying  that  the  Planets  tend  toward  the  Son, 
[^nd  toward  each  other  :  It  h  highly  reafonabk, 
^ith  fome  proper  reftriaions,  they  ihould  do 
[fo^  and  experience,  I  believe,  will  convince 
[any  Ailronomer  of  the  fad.  As  the  world 
lands  indebted  to  the  Genius  of  that  great 
Geometrician  for  this  difcovery,  let  the  learned 
>btain  from  it  what  light  they  can  in  afcertain* 
ig  tJie  Phaenoniena,  and  let  him  have  all  the 
loaour  of  it.  But  never  let  it  be  a  pretence  for 
faddling  us  with  occult  powers  in  jfolid  matter  1 
if  his  followers  make  that  ufe  of  it,  they  will 
rgain  no  credit  to  their  Mailer  In  the  end  j  and 
hitherto  they  have  gained  but  little  to  them* 
felvcs  by  iu  ^^  it  muft  have  appeared  from 
what  hath  been  laid;  in  all  whiclu  I  hope 
there  hath  been  on  my  part  no  mixture  of  en-* 
vy  or  prejudice ;  unlefs  matters  of  fa£t,  and 
plain  argumentation,  are  fo  to  be  Interpreted/* 
156,  ^*  We  are  to  conclude  then,  that  the 
Attraction  of  Gravity,  nnderilood  as  an  univerfii 
property  of  matter,  is  void  of  all  geometrical 
evidence*  If  Sir  ^aac  Newtm  hath  left  this  af- 
fair 
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undecided,  no  other  Geometrician/of  'ASs 
^tjgc  CfC  the  next,  is.  like  to  iupply  his  defeAs  t 
And  yet  every  imatterer  almoil  in  natural  PKi^ 
Idibpby  is  perfuaded  he  can  make  it  oiit  zgaarSi 
dl  oppofition.  The  ground  and  reaJbn  ^\^hich 
miftake  I  apprehend  to  be  this ;   that  many  df 
our  Geometricians,  ambitious  of  didatingtottt 
about  the  caufes  and  firft  Iprings  of  nature^ 
while  their  art  can  reach  only  to  the  mea/kre  dT 
ibme  of  its  effeffs,  hare  not  been  careful  to  di« 
ftinguifli,  how  far  a  mathematical  condofion 
will  extend^  and  how  far  not.    Hypothetical 
forces  or  real  ones,  as  it  was  oblerved  above^ 
will  equally  afford  matter  for  an  Aftronomet  t6 
work  upon  *.    For  example,  if  the  Moon,  as 
(he  moves  in  her  orbit,  is  imagined  to  be  infla-« 
rnced  by  forces  afting  in  lines  which  tend  to-^ 
ward  the  centers  of  the  Earth  and  Sun ;  then 
ihe  different  inclinations  of  her  orbit  to  the 
ecliptic,  the  irregular  motion  of  her  nodes,  her 
Ktardation  about  the  quadratures,  her  accelera- 
tion about  the  conjundions  &c.  may  follow  by 
the  rule^  of  Geometry.  Upon  thefe  principles. 
Sir  I/aac  Nenvton  is  univerfally  allowed  to  have 
accounted  for  the  lunar  irregularities  with  great 
fagacity,  and,  as  an  Aftronomer,  to  have  left 
Aat  matter  in  a  much  better  ftate  than  he 

found  it ;  though  it  is  not  yet  perfected.     But 

I    -  ■     -  -        -  —    ■  —  ■-...         .        ■  -  -  ■ .. 

*  Neque  neceffe  putant,  ut  hypothefes  iftse  vene 
£n:,  imo  ne  vcriHaiiles  quidem,  fed  fufficic  hoc 
unum,  uc  calculum  obfervationibus  congrueatciO 
txhibeant.    Horrocc.     Op.  Poft.  17^.        ' 
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what  thefc forces  are  infpecial.and  in  what  man-U 
oer  they  aft;  whether  as  an  aftive  immaterial 
virtue^  exerted  through  a  void  ipaccj  from  theJ 
centers  of  the  Earth  and  Sun  i  or  as  a  preffurei 
of  fome  asthei^ial  Medium  ailing  in  lines  tmmir^} 
thofe  centers  ^  none  of  his  realbnings  have  de-^j 
termlned  for  us*    So  far  from  it,  that  we  findii^ 
his  Principia  inclining  to  one  fide,  and  his  phy-i 
fical  Queries  to  the  other*    And  I  may  appeal 
to  the  judgement  of  any  ingenuous  Man,  fuffi-t 
ciently  verfed  in  mathematical  ftudies,  whether  J 
the  Phaenomena  above- mentioned  may  not  arifci 
from  a  prefiare  behind^  as  well  as  from  an  at- 
ti'aftioo  before ;   and  whether  Sir  Ifaads  geo-^ 
metrical  reafoning  will  riot  be  as  conclufive  li^; 
the  one  cafe  a-i  in  the  other?    How  comes  it 
then  to  have  been  publifhed  to  the  world,  that  | 
"  one  fpecies  of  Attraftion  hath  been  undeni-^ ; 
**  ably  proved  to  be  diffufed  through  the  whold 
**  planetary  Syftem?"    This  having  been  no' 
more  proved  by  any  of  his  arguments,  than  that 
one  fpecies  of  mpulje  or  prejure  is  diflfufed  thro* 
the  whole  planetary  Syftem ;  and  for  the  truth 
of  til  is,  I  may  refer  to  the  definition^  where  th^ 
terms  attraSlhn  and  impulje  are  taken  indifFe-t 
rently,  and  are  to  be  fo  taken  throughout  thd 
the  whole  Book;  othcrwife  this  can  anfwer  nd 
purpofe  as  a  definition.    That  fome  force  pre-* 
vails,  and  in  fuch  particular  direftions,  is  capa- 
ble of  demonftt^tion  :    But  the  reafoning  ant! 
obferyation,  which  only  prove  the  exiftence  of 

iU  ncvet  demonftratq 
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'^-'VfT  of  the 
-  Of  xpian-* 
titics  ot^  ibiid  matter,  T^Kir  boik,  as  cpcapo- 
ted  froRi  dxeir  r^lpeciivs  dift^wice^  imd  appireiU 
4ll^n£te^^^  ?-  ^  r  from  j^ldiog  a  prrmLirtioa  of 
Gravi^r  i  .nj  as  n^ighi  hivt  ^d^- 

cdt  w^^ity  tQward  (Jbe  Earth,  proves  m  be 
Qlttch  gr^t^r  ui  propordon  to  the  bulk  of  tJw 
Earthi  than  Gravity  toward  the  Sun,  or  ao]r 
©f  the  primary  Pkiiels,    This  feeois  to  be  si 

f?eai  y  iu  the  hyjx^thefis  of  Gravity, 

ut  hu  w  Ui^y  is  it  reconf^i^,  if  we  arc  all^w^d 
tQ  altar  the  J." '";  of  rfie  heavs^ajy  Bodi«>  ai)4 
by  thj5  r.  ^  their  qii:intities  of  mailer 

to  m  ag  t  with  the  hypodiefis?    The 

f^iai  of  n  Itt  Philotbpher  can  la  reducft 

the  ikn£i  i  folid  Hiatrer  in  the  Body  of  the^ 

fyjn,  thae  dm  deaiity  of  the  Earth  ihaM  b 
^tJ^if^  greater ;  and  t  :  attra<^¥e  poiircc  at 

th^  Sun  Ihall  exafUj^  ^n^xc^  to  his  quantity  ^ 
(olid  mMt£t  I  And  the  fame  libem-  inuil  m 
taic^eQ  with  the  oth^  great  Bodies  of  the  b>Ur 
^yilem*  Their  denfity  muit  be  accomtnodateii 
|Q  ft...%  i*^-i2i^e  powers  ;  Then  if  their  at-» 
tF  :  r?  be  takea  tor  granted^  their  d£S^ 

f  I  r  a  d^Toery^  Thus  gzs^t  l^ieo 

|gii^  UUin'^i^^^  and  che  world  by  wc^amgm 
I^Ofok,  or  prqfviTxg  the  truth  oi  a  profipfitioi^ 
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fty  the  mitdlufidns  they  hat^e  dfaifrn  frtim  it; 
for  dnlefs  you  admit  of  this  denilty;  which  ar- 
feitrarily,  and  withont  any  obfefvatioiis  to  fup- 
port  it,  is  accommodated  to  th<!  hypothefis  of 
gravity;  that  hypothefis  will  labour  under  ^ 
,4if^greem£nt  with  obfefvation, " 
_  [  158,  *^  That  there  may  be  fome  fliew  of  esf-; 
perience  however  in  all  this,  it  is  intiitiated  thaf 
the  Sun  miift  needs  be  rarer  than  the  Earthy 
feecaufe  of  the  jmmenfe  heat  of  his  Body  K  Bii? 
die  Planet  Jupiter^  whofe  Body  rault  be  ex- 
ceedingly colder  than  that  of  the  Earth,  appear^ 
from  hrs  attradive  Power  upoahis  SateUites-f 
tb  be  much  rarer  than  the  Suit,  and  Satur4 
rarer  ftill;  which  circumftances  are  very  tin- 
promifing  j  and  if  Gravity  be  admitted  here  acs 
the  fde  £tgent,  we  are  conducted  to  a  fort  o^ 
Phifofophy^,  that  bloves  hot  and"  cold,  againff 
aril  rcifon  and  experiment*  Des-Caries  was  of 
opinion^  that  the  denfity  of  the  Ptciiefs  muit 
rtatutally  increafe  as  they  are  more  remote  ffora 
&m  Sun  :  And  lurely  dlis  is  more  re;^i&nabler 
^"^in  the  contrary  >  if  being  an  obfen^ation,  to^ 
(hcbtft  of  our  knowledge  univerfally  true,  that 
BoAes  are  rarefied  by  heat,  and  condenfed  by 
eold;  the  feeming  rarefadion  of  ice  not  e;ic^ 
ee|5terf.** 

•  Nam  per  ingentera  fuum  calorem  fol  rarefcit^ 
Pfincfp,  pv  3  7  2  -  *f  The  method  Sir  Ifaac  made  ufe 
of  CO  in'Ptftigace  this  iit^riigiHadcaUyj  is  laid  down  in 
a  martner  a?  eafy  as  the  thing  is  capable  of  by  Dr^ 
^§tn  Ckrke^  in  his  d^nonjtraikn  of  Sir  ^aa€  New"^ 

^'  B  b  b  2  159, 
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1 19-  "  Gravity,  it  has  been  faid*,  is  tho. 
<*  quality  of  all  Bodies  on  which  any  expe^ 
<*  riments  have  been  made ; "  and  that  as  Bov 
dies  near  the  Earth  gravitate  toward  the  Earth, 
fo  all  "  Bodies  in  the  Heavens  gra\itate  towar4 
••  the  Sun-f-/*  But  if  we  believe  tliis,  there  is, 
an  end  of  all  experience  :  For,  iuppofing  thi$ 
to  be  true,  not  one  atom  of  light  coi^ld  eveir. 
come  to  us  from  the  Body  of  the  Sun.  Who 
^'ould  undertake  to  prove,  that  the  Air  of  our 
Atmofphere  did  gravitate  toward  the  Earth,  if 
it  were  inccllantly  %ing  otF  from  it  towsird  the 
Moon  and  the  otlier  Planet?  ?  This  is  the  cafe 
with  tlie  atmofphere  of  the  Sim,  Alioi>d  of  n^atter 
is  fent  off  ever\-  moment  with  immenle  rapidi- 
ty from  his  orb,  in  a  dire>fbon  oppclite  to  that 
of  gravitating  Bodies ;  and  in  lb  large  a  quan* 
tity,  that  no  Ipace  however  fmall  could  be  a£? 
fumed  within  the  whole  lolir  Syitem,  where 
the  p.^Ir.t  of  a  needle  could  be  oppofed  to  the 
Sun,  without  fropping  feme  t]:ouiands  or  miU 
liens  of  the  p.irticles  thus  fent  from  him.  So 
Icrtg  as  the  Sun  ihines,  a  Man  muit  co  violence 
to  his  own  lenfe?,  if  he  can  bclie\e  a  ccntripc- 
til  tendency  to  be  the  q::al!:y  cf  sSJ  matter  i 
when  the  rnancr,  void  cr  iha:  cuahVr,  is  in  all 
ap|>earar.ce  as  far  n.perlor  in  c::.ir.::ri-  to  the 
ina:rcr  ponciiei  cf  i:,"as  the  whcle  Gicbe  of  the 
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Earth  to  atj  ordinary  Mountain.  But  be  the 
quantity  great  or  fniall,  if  the  iblar  light  is  only^ 
allowed  to  be  a  material  fubftance,  theconclu-*. 
fion  will  hold  good/'  -, 

,^^6o.  **  This  grand  objection  to  thegravita^^ 
nan  hypothefis  has  never  been  ftated,  or  direftly 
replied  to^  in  the  phi lofophical  Works  of  Sir 
Ifaac  Newton  i  and  is  generally  paiTcd  over  ix\ 
filcnce  by  all  his  proielytes  ;  though  tlicre  is^, 
nothing  rnore  worthy  of  admiration,  nor  mora 
beneficial  to  mankind,  in  the  whole  oecoaomy; 
of  created  things,  than  the  conilant  emillionj 
of  light  from  the  Sun."  ,  f 

i6i.  **  There  are  indeed  two  arguments,  it 
tiiey  can  be  called  fuch*  by  which  our  attentioa 
feems  to  be  tacjtly  called  off  from  this  difficulty^ 
They  are  certainly  of  no  great  importance  iflj 
themfelves  i  but  by  pafTmg  through  the  Pen 
of  Sir  Ifaac  Newton^  thpy  are  render'd  too  con- 
j^derable  to  be  neglefted.  The  firft  is  a  pofidoa 
borrowed  froni  Arijhtk  and  Des-Cartes^  that 
**  matter  differs  from  matter  only  iu  form,  re-* 
**  taining  all  otlier  properties  in  common  *,  ^ 
But  this  canqot  be  admitted  without  fomc 
proof  i  becaufe  it  is  the  very  point  in  qutftion. 
That  gravity  is  one  of  thofe  properties  which 
^re  retdned  in  common,  though  the  form  of  the 
matter  be  different.  Is  an  article,  which  ha$ 
Eever  yet  been  proved  j  and  I  humbly  think, 
Bcvef  will  be,  the  propagation  of  light  from  the 
Sun  being  a  poiitive  inftonce  to  die  contrary. 
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wduld  be  weak  to  oppofe  aii  tm&ppoitcif 

Icrtion,  a  mere  logics!  lb  btrlty,  f©  m  phdrt 

land  important  a  matter  of  faft^  the  conclafiou 

fjfrom  which  is  £o  vifible,  that  nothing  But  art 

prejudice  can  aroid  it:    Ft  depends  not  on 

mardsf  but  on  the  vifible  conftitiition  of  thmzsM 

mA  ofitrs  itfdf  to  the  common  obfenrarion  of 

all  Men  in  the  great  out-lines  of  nature,  " 

162*  **  Another  method  of  evading  this  dif-. 
ficnlty^  is,  to  reprcfent  the  element  of  Fire*  or 
matter  of  light,  as  a  mere  nothing  i  a  liib- 
ftance,  which  may  occupjr  a  ipace  in  fo  fingu- 
|Jar  a  manner,  as  to  leave  it  empty*  i  And  it 
Ibems  to  he  qnefHoned,  whether  a  Reader  will 
recolleft  that  there  is  fach  a  fluid  as  that  of  light 
in  the  folar  Syftem  -f*.  Where  we  might  have 
ftoped  to  receive  from  fo  mafterly  air  hand  feme 
'foftruiftion  concerning  the  nature  and  ofes  o^ 
•this  wonderfoi  fluid,  we  are  amuied  mth  * 
long  account  of  tranfmiirations,  unnataral  andf 
romantic,  founded  on  an  experiment  of  Mr. 
Boyk^  in  which  he  thought  he  had  obtaitied* 
fixed  Earth  from  Water.  But  Boerhauve  %,  care- 
fiilljr  examined  riiis,  and  found  it  to  be  a  ntif- 
fake*  Hence  however  Sir  i7??jr  inferred;  thatt 
OS  Water  is  turned  into  Earth,  fb  gvofs  Bodies 
m"e  turned  into  light,   and  light  inro  bodies  |f  j 


^^.^  ^  ^    i — ^^. 


*  Empty  celcftbl  fpaces.  Opt,  Q,  21*  *f  St 
feirte  vaporcs  longc  tenutffimosv  er  trajedos  Lucis 
radios  excipia&    p,  ^^^Z.Frim.  %^m  Skmit^% 

Edition  of  £i?frAi24y?'^Chymilty.  V,  I,   p.  471. 

j[  Mr,  Bo^k  has  an  bydroftatical  experiment  to 
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tfejitgb  by  a  principle  adopted  of!  atiotlKr  oc^ 
cafioia,  all  tius  is  render  d  very  miprobabj^  if 
luA  ^ogeti>er  iiHpoflibte,  Heis  of  opinion,  tliat 
the  priwiitve  particles  of  Bodies  will  "compofc 
«*  bodies  of  oiie  ami  tl*e  faoic  nmxm  and  tcac* 
'*  mre  in  all  stg^*;"  with  which  all  tranf* 
mutations  whatfoever  are  incoafiilcpt*  la  fljctrt* 
the  matter  of  light  feems  to  have  been  hot  a 
troublefomc  gjicil  in  the  niatbenoiatic  PhiJoib- 
phy^  though  the  Author  of  it  wu  indebted  to  it 
tor  the  beft  and  woft  durable  part  of  his  repu*- 
fation.  And  long  niay  it  laft ;  it  le  no  inteiieft 
pf  mioe  to  wi(h  that  the  fickknefs  and  incostr 
(im^y  of  mankind  m2:y  ever  deprive  hira  pf  it* 
He  aiks  *<  Is  not  fire  a  body  heated  fo  hot,  at 
^'  to  emit  light  copioufly  ?  For  what  clfc  is  m 
^  red-hot  iron  tbwfiref  ?"  l/et  m  anfwer 
this,  by  putting  a  Ifite  queftion  coiKrerning  the 
^mcnt  of  water.  **  J  ^  not  water  a  body  wetted 
^*  fo  raoch,  as  to  wet  every  thing  elfe  copiouf-* 
•*  ly  ?  For  what  elfc  is  a  wet  fponge  than  wa* 
**  tcrf^'  la  siiis  ktter  example  every  Pcrfoft 
win  allow  the  fponge  to  be  a  diftind  bod|r 
frgm  the  witer,  containing  that  element  in  its 
iracuities.  Now  fire  is  as  truly  an  objed:  of  ienfe 
as'waterj  and  hath  as  many  properties  to  dif* 
tinguiih  it  as  a  ftnid-  What  can  a  red-hot  iron 
)»e  dierefore,  bat  irm  and  ^ft  that  is^  itoa 


froFC^  that  when  the  weight  of  Aoy  metal  i»  in« 
creafcd  by  iiutt  the  fire  is  not  turned  into  tnetal, 
*  Opt.  37^.  t  Qu,  9. 
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hthrly  attributed  to  AttraSioh ;  yet  Co  tenacious 
are  diey  of  the  favourite  term,  as  to  infift  that 
fince  the  fame  effect  is  produced,  and  the  fame 
thing  meant,  it  is  indifferent  whether  we  call 
it  attraction  or  impuUe,  and  therefore  upbraid 
thofe  with  perverfenefs  who  are  of  different 
Sentiments  with  them,  as  difputing  for  what  at 
mod  is  no  more  than  the. meaning  of  a  Term- 

-  .165.  But  this  is  fuch  an  unparallcUed  irra- 
tional ftretch  as  muft  be  deem'd  unpardonable, 
were  our  Language  more  barren  than  even  the 
Hebrew  itfclf :  Whereas,  to  fay  the  truth,  the 
Englilh  Tongue  is  fo  far  from  being  charges- 
able  with  fuch  fterility,  that*  if  polTible,  it  is 
too  fertile  :  The  learned  Dr.  John/an  s  obferva* 
tibn  on  our  Laugoage  is,  **  that  a  ilop  ought 
to  be  put  to  the  growth  of  it ;  for  if  it  were  to 
continue  to  increafe  its  luxuriancy,  and  to  be 
ftiil  more  and  more  enriched  with  words,  it 
would  at  length  become  hke  the  Lady  who  wits 
borne  down  by  tJie  weight  of  her  own  Jewels.  '"^ 
.But  to  return, 

166-  Since  the  component  parts  of  the  elec^ 
trical  fluid  arc  in  an  elaftic  and  repelling  ftate, 
the  effects  of  the  experiments  can  therefore 
never  be  rationally  accounted  for  by  attradion ; 
this  was  my  reafon  for  conlldering  them  in  a 
light  fo  different  from  moft  other  Eleftricians. 

—  '  Bat  the  principal  caufe  of  the  many  am- 
biguities attending  Eledricity,  appears  to  pro-^ 
ceed  from  the  want  of  a  better  acquaintance 
frith  the  Air;   I  defire  therefore  briefly  to  re- 

C  c  c  fume 
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ftlfic  the  fame  fubjcd  fo  fir  ^  to  enquire  wh* 
ccmoepijons  were  formed  of  it,  before  it  waa 
illtmuitatcd  hy  the  difcovery  of  the  Fi?r£:^  of  the 

I  cdl  the  A.  --  ~    iilec>r^  ;^. 

i57«  By  means  of  lar  operatioiis  in 

Ck|miiliy»  and  £>me  ocbcr  expenments  alter 
tke  iaventioo  €df  tlie  Air*  pump,  it  wa^  diieD- 
^rar'dtlsat  Air  might  be  rery  pkntifbtly  obtain* 
fA  ham  asuiy  dtfisotc  Bodies,  which  before 
t^Mi  period  weir  never  Aoug^  ca|iabk  of  ccm^ 
tainiagiti  but  astfocb  inaffi^eJE^dieror  pom 
Akp  mlaxh  Sir  ^iac  Niwtm  had  pointed  otit^ 
mru  MC  only  excladed  bf  mai^ofhisDUa^ 
|iles  (ram  ^  pares  ot'gia6BcMiie^lnctt^ei7 
grirtrnre  tl lb  doaied  »  die 

ID  d>e 
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diftillatlon^  fermentation^  effervefcencesef  acidd 
'with  alcalies,  ©r.  fo  toFtured  grofe  Bodies- with 
'  experiments  of  various  Idrts,  as  to  volatilize  a 
very  conllderable  part  of,  and,  as  Ije  tliought, 
to  convert  them  into  a  quite  different  element, 
i.  e.  into  jiir,  which  naturally  inclined  him  tq.j 
believe  that  Air  was  no  fiiiall  part  of  the  fiib- 1 
ftance  of  Bodies. 

170-  But  if  fuch  a  doctrine  were  aTIovi^ed^| 

■*rhat  confufion  and  inconlifteocies  would  be  j 

^BiiFufed  through  every  branch  of  natural  Phi-. 

lofophy  ?  Inftead  of  clearing  it  of  ambiguities, 

what  a  multiplied  nmnber  of  them  would  be 

ftieceflarily  introduced  thereby  ?    If  that  were 

•ifcund  reafoning,  it  would  be  no  difficult  taife* 

Via  the  next  place,  to  prove  that  the  number  of 

elements  were  reducible  to  one  only  ;    For  if 

^e  could  fa  eafily  metamorphofe  grois  Bodies^ 

Dlida  and  fluids,  into  real  Air>  confequently 

lilhey  mutt  be  compofed  of  Air ;  and  as  for  Fire^ 

was  denied  to  exift  long  before, 

r  7  r ,  B«t  if  we  allowed  of  a  probability  o£ 

Nile  truth  of  a  tranfmutatioa  of  the  elements 

[ ^to  each  Gtherp  mufl:  we  not  then  be  conilrain^ 

Ted  to  allow  that  Pliilofophy  is  in  a  moft  fludtu- 

ating  condition  ?  e*  gr*  The  current  opinion; 

is*  that  grofs  Bodies  are  convertible  into  Firej» 

^wbefeas  Dr.  HaJes  can  as  eafily  prove  that  they? 

"are  convertible  into  common  Air,  A  few 

'of  this  learned  DoBors  Experiments,  togethet 

with  his  mannjsr  of  Reaibning  tliereon^^may  iioi| 

I  l»e  unacceptable  to  the  inquifitive  Reader*    *    ! 

Qqcz  chap. 
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SECTION     172. 

j^  Specimen  of  Dr.  ¥{?1q%  Method  oj 
convert ing  grofs  Bodies  info  Air  hy 
means  ofDiftiihtion^  &c-  Wkhjomt 
Renmrh  of  the  Author  thereupon. 

VEGETABLE     STATICS,   VoJ.    1%; 
Experiment  LV. 

[i'lfli^OJf  R  OM  half  a  cubic  inch,  or  135 
{'« F  »  grains  of  heart  o(Oak^  frefh  cat  from 
fw^g^^  the  growing  tree,  were  generated  i  oS 
cubic  inches  of  Air,  i.  e.  a  quanti^ 
ty  equal  to  %i6  times  the  bulk  of  the  piece  of 
Oak;  its  weight  was  above  thirty  grains,  *  part 
of  the  weight  of  135  grains  of  OaL  1  took  a 
like  quantity  of  thin  iliavings  from  the  fame 
piece  of  Oak^  and  dried  them  gently  at  fome 
diftance  from  a  j&re  for  24  hours,  in  which 
time  44  grains  weight  of  moiflure  had  evapo- 
fated;  which  being  deducted  from  the  135 
grains,  there  remain  91  gralne  for  the  folia 
part  of  the  Oak:  Then  the  30  grains  of  Aif 
will  be  i  of  the  weight  of  the  folid  part  of  tho 

Oak:'    

173,  ''  Eleven  days  after  this  Air  was  madt%  I 
put  a  live  Sparrow  into  it,  which  died  inftant- 
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• '  174^  *•  Frpm  a  cubic  inch,  or  318  grains  of 
Peas,  were  generated  396  cubic  inches  of  Air, 
or  113  grains,  L  c.  fomeithirig  more  th^n  i  of 
the  weight .  of  the  peas, '"  " 

•  - 1 J5'  *'  Nine  days  after  this  Air  was  made, 
I  lifted  the   inverted  mputh  of  the  receiver 
which  contained  it,  out  of  the  water,  and  put 
a  lighted  candle  under  it,  upon  which  it  in-' 
ftantly  flafhed :  Then  I  iijimediately  immerfed 
the  moqjh  of  the  receiver  in  the  water,  to  ex-- 
tinguifh  the  flame  ;  'This  I  rejpeated  S  or  id- 
times,  and  it  as  often  flafhed,  after  which  it 
e:eafed,  all  the  fulphureous  fpirit  being  burnt/^' 
176.  ^*  It  was  the  fame  with  Air  of  diftilled 
Oyfier-Jhell  and  Amber y  and  with  new  diftilled 
Air  of  P^i^j-and  Bees-wax.  I  found  it  the  famef 
ilfo  with  another  like  quantity  of  AirofPif^^j; 
libtwithftanding  I  waflied  that  Air  no  lefs  than 
eleven  times,  by  pouring  It  fo  often  under  wa- 
ter, upwards^  out  of  the  containing  vefTel,  infqF 
another  inverted  receiver  full  of  water. " 

i;  Experiment  87^ 

"-^177.  ^*  Twenty  fix  cubic  inches  of  Apple f 
l»ing  maiflied  Auguji  10^  they  did  in  13  d^y^ 
generate  968  cubic  inches  of  Air,  a  quantity- 
equal  to  ij.8  tifiles  their  bulk  j;  after  which:  they 
did  in  three  or  four  days  reforb  a  quantity  cqu^ 
to  their  bulk,  notwithftanding  it  was  very  hot 
weather;  after  Xvhich  they  were  ftationary^ 
neither  reforming  nor  generating  Air  in  many 
days,*-  178,  " 
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Experiment  89.  p.  213, 
'  iy8.  Speaking  of  the  lame  experiment.  He 
adds,  **  This  Air,  when  in  die  Apples,  mad 
be  comprefled  into  lefs  than  a  forty  eighth  part 
pf  the  Ipace  it  takes  iip>  when  freed  from  them^ 
and  it  will  confequently  be  48  tinxes  more 
iienfe  ;  and  fin ce  the  force  of  comprefled  Air 
is  proportional  to  its  dcnfity,  that  force  which 
Comprefles  and  confines  this  Air  in  the  Apples^ 
muft  be  equal  to  the  weight  of  48  of  our  At- 
mofpheres,  when  the  Mercury  in  the  Barometer 
ftands  at  fair,  that  is  30  inches  high.  " 

179.  "  Now  a  cubic  inch  of  Mercury 
weighing  3580  grains,  thirty  cubic  inches 
(which  is  equal  to  the  weight  of  our  atmo- 
tphere  on  an  area  of  a  cubic  inch)  will  weigK 
15  pounds,  5  ounces,  215  grains ;  and  48  of 
them  will  weigh  above  836  pounds ;  which  is 
therefore  equal  to  the  force  with  which  an  inck 
fquare  of  the  furface  of  the  Apple  would  com- 
prefs  the  Air,  fuppoling  there  were  no  other 
fubftance  but  Air  in  the  Apple  ;  And  if  wc 
take  the  furface  of  an  Apple  at  i6  fquare  inch- 
cs>then  the  whole  force  with  which  that  furface 
would  comprefs  the  included  Air,  woitld  be 
13383  pounds.  And  fmce  aftioa  and  re-a<ftioiiif 
are  equal,  this  woidd  be  the  force,  witK  whichi 
the  Air  in  the  Apple  would  endeavour  to  €X^ 
pand  itfelf,  if  it  were  there  m  an  elalVic  and 
ftrongly  comprefled  llate  :  But  fo  great  an  exr* 
panfive  force  in  an  Apple  would  certainly  rend 
the  fubftaace  gf  it  with  a  ftroo^explofiqn,  efpe^ 
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Cidfy  when  tliat  force  was  incrcafed  by  the 
frigorous  influence  of  die  Sun's  wamith.  " 

J  80.  To  convince  Du  Haies  that  tlic  Air 
contained  in  an  Apple  is  in  an  elaitic  and  exam-* 
prcfied  ibitc*  notwithilianding  it  does  not  rend 
the  Apple  in  the  manner  he  luppoted,  I  ihall 
tranfcribe  an  Experiment  of  the  ingenious  Mr* 
Martm^  with  an  Apple  jiift  gathered  from  tha 
tree, 

181.  ^^  I  Gonneftit  (faith  be)  with  a  piece 
of  brafs  and  iink  it  to  the  bottom,  in  a  glais 
of  clear  water,  having  firti:  made  a  few  holes  in 
it  with  a  pin^- — Then  I  cover  it  with  a  glals* 
and  as  I  b^gin  to  exliauft,  you  fee  the  Air  arifc 
from  the  different  parts  of  the  Apple,  but  par-^ 
ticukrly  from  the  holes  made  with  the  pirL^i^ 
As  I  further  procecdi  you  fet  the  Air  rifing^ 
from  the  pores  of  the  AppLe  in  many  fenfible 

ftreams* As  the  Air  is  ftiU  farther  rarefied, 

the  ftreams  are  more  and  more  numexousy  and 
the  quantity  of  Air  fo  great,  as  to  make  a  per^ 
feft  ebullition  on  the  top  of  the  water,  '^ 

182.  **  If  the  Vacuum  remains  for  any  tm^^ 
you  will  fee  the  bubbles  and  ftrcams  of  Air 
continue  io^  a  long  time  1  and  if  you  look  ac 
the  gage,  yoa  will  ice  the  Mercury  fink  ia 
proportion  to  the  Air  produced  from  the  Apple> 
and  diis  as  often  as  the  Experiment  is  repeat- 
ed,  At  lafl  I  turn  the  Vent-fcrew,  and  tlic 

Air  diiappears  ai  once,"  Se^  Jus  Gmtkmam 
and  Lad/s  Philofophy,  p,  381. 

183*  Do  jiDt  the  ^td$  of  this  experiment 

mod 
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inoft  eViHently  prove  that  the  Air  in  an  Appk 
is  not  there  in  a  fixed,  but  in  an  elaftic  ftare^ 
and  that  the  only  caiift  which  prevents  it  from 
efcaping  out  of  it  is  the  repelling  Ipring  and 
preifure  of  the  circumambient  Air,  fincc  that 
was  no  fooner  weakened,  but  it  immediately 
began  to  efeape  out  of  it,f .  in  a  great  number 
of  vifible  ftreams,  and  at  length,  with  fuch 
violence,  as  to  caufe  an  ebullition  of  the  water? 
So  great  is  the  propenfity  of  the  Ak  in  the 
Apple  to  maintain  the  equilibrium^  and  thi^ 
is  itill  farther  confirmed  by  leeingthe  mercury 
fubfide  in  the  gage,  and  that  no  fooner  was  the 
Fent-fcrew  turned  to  Jet  in  the  common  Aifi 
but  thofe  ftrcams  of  Air  immediately  difap- 
peared, 

184,  The  Dr,  at  the  latter  end  of  the  89th 
Experiment  of  his  firft  Volume  repeats  the 
55th  Experiment,  concerning  the  half  cubic 

inch  of  oak **  There  arofe,  he  lays,  from 

a  piece  of  heart  of  oak  216  times  its  bulk  of 
Air  :  'Now  216  cubic  inches  of  Air,  compreff-i 
cd  into  the  fpace  of  one  cubic  inch,  would, 
if  it  continued  there  in  an  elaftic  ftate,  pref^* 
againrt  one  fide  of  the  cubic  inch  with  an  cx^ 
pan  five  force  equal  to  3393  pounds^  weight, 
iuppofing  there  were  no  other  fubiVance  but 
Air  contained  in  it ;  and  it  would  prels  againlt 
the  fix  fides  of  the  cube,  with  a  force  equal  to 
20350  pounds,  a  force  fufficient  to  rend  the 
Oak  with  a  vaft  explofion  :  It  is  very  reafon-i 
mble  therefore  to  conclude,  that  moft  of  thefe 
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iiow  adivc  particles  of  the  new  generated  Aii^i 
were  in  a  fixed  (late  in  the  Appk  and  Oak  be^ 
fore  they  were  roufed,  and  put  into  an  aitive 
repelliag  flate,  by  fermentation  and  fire,  *' 

i  85*  *'  Ajid  if  to  the  air  tlms  generated  from 
a  vedld  of  any  vegetable  liquor  by  fermentation. 
We  add  tlie  air  that  might  aftcrwardfi  be  ol>* 
taincd  trom  it  by  heat  or  dift illation ;  and  to 
that  alfo  the  vail  quantity  of  air,  which  by 
Experiment  73  is  found  to  be  contained  in  its 
Tartar,  which  adheres  to  the  fides  of  the  vef- 
fel ;  it  would  by  this  means  be  found  that  Air 
makes  a  vt^tj  con/idemhk  part  of  the  juhjlamt 
of  Fegeiabies^  as  well  as  oi  Animais. "  Feg.  Stati 
V-  L  p.  216.  3d,  Ed. 

186.  The  DoBarB  rule  of  judging  what 
quantity  of  Air  was  in  the  pulp  of  the  Apple 
before  it  w^  fermented,  was  by  finding  hoMT 
much  fpace  the  fame  air  occupied  after  1 3  days 

fermentation, ^  Since  the  air  did  not  then 

rend  it  with  aiVrong  explofion,  he  thought  that 
to  be  a  fure  proof  of  its  being  in  an  unelaftlc 
fixed  ft:ate  while  it  was  in  the  Apple ;  but  Mr* 
itfiir/m's  experiment  on  the  Air-pump  was  A 
full  proof  of  the  contrary,  and  therefore  proved 

his  cooclufions  to  bcfalie. N.  B*  Heetf- 

dcavours  to  Ihew  that  this  amficial  Air  took  up 
no  more  room  after  it  was  heated  than  before* 

187*  "  That  I  might  be  well  aifured^  fays  he^ 

that  no  part  of  the  new  air  which  was  produ^ 

ced  in  dirtillation  of  bodies,  arofe  either  from 

tlie  greatly  heated  air  in  the  retorts,  or  from  ths 

P  d  d  fub- 
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lUBftincc  of  the  heated  retorts,  I  firft  gave  a 
red  hot  heat  both  to  an  empty  glafs  retort^  and 
aifo  to  an  iron  retort  made  of  a  mu&et  barrel ; 
when  all  was  cold,  I  found  the  air  to&k  up  m 
more  room  than  before  it  'U^as  heated :  Whence 
I  was  allured,  that  no  air  arofe,  either  from  the 
fubftance  of  the  retorts,  m'  from  the  heated  air." 
p.   172.  173, 

188.  It  it  ihould  be  afked,  how  it  comes  tQ 
pafs  that  fo  great  a  quantity  of  elaftic  air  is  ge- 
nerated in  Dr.  Haks*  experiments  after  the 
bodies  were  diflblved  by  fermentation,  diftilla- 
tion,  &c\  if  a  eonfiderabk  part  of  the  grofs  bo-* 
dies  themfelves  were  not  compoied  of  air,  finee 
many  of  them  were  lb  denfe  and  compudtA^ 
not  to  admit  the  bit  into  their  pores  ?  1  anf^r: 
That  to  clear  tip  this  matter,  it  feenis  neceflary 
to  conlider,  fitit,  the  definition  of  common  air. 

1 89.  "  In  Air  is  conceived  two  partly  the  one 
more  grofs  which  is  raifed  and  carried  off  Jrom 

**  the  bodies  of  this  terraqueous  mafe  :  The 
**  other  a  fine  fubtilc  fpirit,  by  means  whereof 
**  the  former  is  rendered  volatile  and  elaftic. 
**  Together  they  compofe  a  medium*  wbofe 
*^  elalTicity  is  lefs  than  that  of  pure  sther,  fire, 
**  or  fpirit*  in  proportion  to  the  quantity  of  falts^ 
*^  vapours,,  and  heterogeneous  particks  contain* 
**  ed  therein."  Secondly,  Sir  I/kac  NewiOfi% 
difcovery  of  a  liibtile  fpirit  or  aether  which  lies 
hid  in  the  pores  of  all  grofs  bodies,  mentioned 
in  that  portentous  paragraph  with  which  h^ 
concludes  his  Principia  ^  the  truth  of  which  i$ 

fo 
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fo  manifeftly  verified  and  confirmed  by  means 
of  ele^ftrical  Experiments* 

190-  The  fubtlle  Spirit  or  pure  Air,  contain-^ 
ed  in  the  pores  of  thole  bodies  before  their  dif- 
ib  hi  tion,  do,  when  analyfed  into  its  fir  ft  prin- 
ciples, naturally  mix  and  incorporate  with  thofe 
minute  particles  of  grofs  matter,  in  a  tlmilar 
manner,  as  when  in  their  original  ftate,  and. 
thus  an  artificial  Air  is  generated,  as  elaftic  and 
ponderous,  and  in  moft  other  refpefts,  the  fame 
as  common  air,  confequently  as  permanent 
as  that, — ' — The  eafier  the  body  is  diffolved 
and  the  more  freely  the  terreftrial  corpufcles 
rife  in  the  diftillation,  the  greater  is  the  quan- 
'•tity  of  'whaf  he  calls  the  Fiew  generated  Air, 

1 9 1  *  This  feems  to  be  the  only  reafon  why 

fo  great  a  quantity  was  generated  when  the 

human  calculus  was  diftilkd  i    one  half  of  the 

Weight  of  the  ftone  was,  by  this  means,  vola- 

ililized  and  incorporated  with   the  contained 

l^«ther. 

T92.  This  appears  to  be  confirmed  by  con-- 
fidering  a  quite  different  and  contrary  decep- 
tion, which  happened  when  the  mafs  to  be 
analyfed  contained  almoft  the  greateft  quantity 
of  the  pure  elementary  air  or  fpirit*  and  very 
^iittle  grofs  matter. 

193,  In  Experiment  66.  Vol,  T,   Dr.  Hales 
found  very  little  air  in  54  cubic  inches  of  bran- 
ny :    Had  it  been  a  highly  redlified  fpirit,  he 
would  have  found  none  ;  all  would  have  efca- 
ped,  there  being  no  grofs  matter  to  rife  and 
D  d  d  s  incor- 
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J^prporatc  widi  it  to  prevent  it, 

194.  Hence  it  comes  to  pafs  tint  when  theroil 
is  contained  in  tlie  mals  to  be  analy  fed,  the 
grcateft  quantity  of  all,  of  die  pure  fubtilc  ele- 
ipeutary  Air,  that  no  artificial  Air  c^n  dicn  be 
formed.  Rectified  ipirit  of  Wine  leeii^s^  as  it 
were^  the  pure  Air  or  Fii€,  in  a  liquid  form- 

(95*  What  evidently  proves  cht:  fpirits  of 
Wine  to  be  much  more  ekitic  thaii  uUicr  li- 
quids, notwithilanding  tht^  Dq^ or  could  ob-r 
tain  no  elailic  Air  fvoni  them,  is  another  expe- 
riment of  the  ingenious  Mr,  Martm^  where  he 
fiiews,  that  i£  a  jai"  of  the  fpirits  be  put  under 
the  receiver  of  ap  Air-pump  and  the  air  ex*- 
hauiledy  the  particles  of  tlie  fpirits  expand  to 
fuch  a  degree  as  to  caufe  a  perfeti  ebullition 
as  if  boiUng  over  the  fire-  Gentkman  and  La^ 
4y^  Philofophy,  VoL  L  p.  377.  . 

196,  Towards  the  latter  end  of  the  DoSior% 
89th  Experiment,  VoL  L  p.  215,  he  iays^  **It 
**  is  very  reafonable  to  conclude  that  moil:  of 
f *  thefe  now  adive  particles  of  the  new  gene- 
f*  rated  air,  were  in  a  fixed  llate  in  the  Apple 
f*  and  die  Oak  before  they  were  roufed,  and 
f*  put  into  aji  adive  repelling  {late,  by  fermen- 
f  tation  and  fire,'* 

197,  Is  it  not  ftrange  tljat  a  Man  of  the 
X^ocfors  penetration  could  perfuade  liimlelf  that 
Air  wdien  £0  violendy  cornpreffed  as  to  take  up 
but  a  4Sth  part  of  the  fpace  which  it  contain-* 
ed  when  in  its  natural  iiate,  would  require  (o 
Ijiuch  heat  ^f  fermentation  to  foufe  it  (  as  he 
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fcys)  to  an  aftive  repelling  ftatc  ?  But  he 

fe^^ms  to  have  overlooked  a  much  more  re-* 
tnarkable  experiment  thaii  that  of  the  maihcc^' 
Apples,  viz.  That  of  the  cubic  inch  of  Pea%*l 
frpm  which,  he  informs  us,  were  generated 
396  cubic  inches  of  Air. 

198.  As  the  Air  when  freed  from  the  mafli- 
[fd  Apples  therefore  occupied  48  times  more? 
Ypace  than  when  it  remained  in  it  t  the  DoSio^ 

avers  that  fuppofing  it  elafVic,  while  in  the 
Apple,  it  was  equal  to  the  fpring  and  prefTure. 
of  48  atmofpheres  ;  then  confequently^  by  the 
fame  rule,  the  Air  of  the  Peas,  before  it  was 
freed  from  them,  was  equal  to  the  fpring  and 
_>reflure  of  396  Atmofpheres,  fince  it  occupied 
fo  many  times  the  fpace  of  the'bulk  of  the  peas, 
after  it  was  freed  from  thenii  and  a  much 
greater  yet  from  the  calculus  humanus,  tba£ 
mr  occupying  645  times  the  fpace  of  the  caK^, 
cuius,  more  than  13  times  48,  See  Vol.  IT* 
Exp.  I  ft.  p.   I  0  T  » 

199,  But  as  Nature  is  never  known  to  a£t  in 
vain,  a  queftion  would  naturally  arife.  What 
Tcafon  can  be  affigned  for  divcfting  fo  prodi- 
gious a  quantity  of  air  of  its  elafticity,  and  what 
ufeful  purpofe  could  the  crouding  of  it  into  a 
645th  part  of  its  natural  fpace  leiTe  ?  (which 
was  the  cafe  in  the  air  produced  from  the  hu- 
human  calculus )  and  ihoiild,  notwithftanding 
that,  r&quire  Jh  great  a  heat  U  rmje  it  U  am 
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SCO.  To  fay  "  T^/j  nwjf  meih  he  cwmg  f# 
ihe  direBion  of  afi  Ail-wife  Beings  would  be 
frying  nothing  to  the  purpole,  fince  this  is 
true  of  all  other  operations  of  nature  j  befides, 
tiiat  would  be  too  much  like  beggihg  the 
queflion  which  ought  to  be  proved,  inz.  tha{ 
there  is  fuch  a  double  capacity,  as  is  fuppofed, 
of  changing  from  a  ftrongly  attrafting,  to  a 
vaftly  repelling  ftate^  and  vke  versd, 
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7de  Author's  Account  of  the  Effecis  of 
Dr.  Hales'  Experiments. 

KJ908C*1H  AT  I  may  keep  clear  of  the  foul 
Ig  T  Q  and  odious  imputation  of  pulling 
^jj^j^jul  down  freely,  where  I  am  not  able  to 
build  up  fomething  in  its  place  tlmt 
may  appear  more  rational,  I  Ihall  here  confider 
the  effedls  of  the  DoBor^  Experiments  in  a  dif- 
ferent light,  and  try  if  they  are  not  capable  of 
being  rend^r'd  niorc  clear;  for  that  will  be 
dealing  with  him  in  the  fame  rational  manner 
wliich  I  fliould  hope  to  be  dealt  w 
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myfelf 
by 
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%y  any  one  who  fhall  attempt  to  pull  down  thd 
Kabrick  wliich  I  am  now  endeavouring  to  ereft ; 
that  is,  not  only  by  pointing  but  difficulties,  but 
by  fliewing  a  more  concife,  and  eligible  method 
of  iolving  them  than  I  have  done  :  By  fuch  a 
plain  and  candid  way  of  dealing,  they  will 
leave  no  room  for  ill  natured  rcfle<flions,  fuch 
as,  ONE  Fool  mayfoon  ajk  more  ^ejiims  than 
TEN  WISE  Men  mn  ever  be  aMe  to Jhhe,  znd 
the  like, 

202.  Suffer  me  but  to  compare  Dv.  Haies* 
bodies  while  difTolving;,  with  thofe  operations 
of  nature  which  are  particularly  pointed  out  ia 
the  4th  Head  of  my  Theory,  Part  L  Sedl.  50- 
and  then  the  otherwifc  feeming  paradoxes  and 
difficulties  will  foon  vanifh, 

203.  There  we  fliall  find  that  the  prmary^ 
Air  or  exquifitely  jubtile  and  e/a/ik  Mtber  wber% 
in  its  natural  Jiate,  by  being  intimately  mixed 
snd  incorporated  with  the  moji  minute  farti^ 
€ks  or  effluvia  of  the  gro/s  matter^  forms  a  fe^ 
€ondary  Air^  Jinnlar  in  its  chief  properties  with 
the  primary f  fuch  as^  in  its  rarity^  fubtilty,  and 
permanent  eLr/hritys  tho  in  a  much  kfs  degree^ 
And  it  muft  be  confeffed*  the  Doilo/s  artifi- 
cial procefs  iii  Chymiftry,  is  a  lively  reprefen-* 
tatioa  of  the  above-mentioned  grand  procefs  of 
Nature. 

204.  But  fin ee  Sk  J/aac  Newton  s  aflcrtioir 
©f  a  puire  Air^  fubtile  Medium,  or  Spirit,  in  tho 
pores  of  grofs  Bodies^  proves  true,  and  is  rea-» 
lized  to  our  fenies^  it  becomes  nccclTary  to  con^ 

fider 
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^der  Dr/Hak/  Experiments  in  a  different 
lights  by  which  means  they  will  appear  much 
more  coniiftent  with  the  reft  of  Nature'^ 
Works* 

205.  His  gfofs  Bodies  by  being  tortured  with 
heat^  fermentation,  eifervefcences  of  acids  witfaf 
alcalies,  diftillation,  &c.  may  very  well  be  con- 
ceived as  analyfed  and  reduced  to  a  flate  ap-i 
proaching  towards  their  primitive  elements^  or 
original  atoms  or  corpufcles.  Secondly.  Thcfe 
being90l  fay,  thus  artificially  reduced  almoft  td 
their  original  chaotic  ftate,  the  pure  Air  of 
iEther,  which  before  fuch  diflblution  lay  con-* 
cealed  in  their  pores,  is  now  at  liberty  and  ck>j 
fing  with  the  terrcftrial  effluvia  arifing  from 
thofe  bodies  in  their  difTolution,  an  aftificial  aif 
is  formed,  permanent  like  the  air  of  die  atmo- 
iphere,  and  in  every  other  refpedl  like  it ;  ex* 
cepting,  that  whereas  the  natural  air  is  falutary 
to  Animals,  the  Doctors  artificial  air  is  noxious 
and  foon  proves  fatal  to  diofe  that  are  put  inta 
it. 

206.  Nor  can  there  be  much  room  to  won-^i 
dcr,  that  the  quantity  of  the  fubtile  iEther  con-i 
tained  in  the  pores  of  a  grofs  body  whofe  di- 
menfions  are  only  a  cubical  inch,  fhould  afiford 
fb  much  greater  a  quantity  of  common  air,  if  we 
do  but  confider  how  many  thoufand  times  mord 
^laftk:  and  expanfive  it  is  while  it  remains  pure 
in  the  pores  of  denfe  bodies  than  when  it  ia 
reduced   down   to  the  ftandard  of  commoa 


dir» 
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ftir*.  So  that  as  before  obfetred,  wbat  appear- 
ed (o  much  like  an  inexplicable  myftery,  vtz* 
the  great  quantity  of  air  in  the  DoBor'%  expe- 
riments obtained  from  fo  fmall  a  quantity  of 
grols  matter  is,  by  means  of  this  confideration^ 
rendered  natural^  and  agreeable  with  the  uni- 
form workings  of  nature  ^  and  at  the  fame  time 
greatly  illuftrates  the  truth  of  what  Sir  Ifaac 
foretold  many  years  ago,  concerning  an  elaftic 
Medium  in  the  pores  of  grofs  bodies,  which  he 
alone  dilcover'd,  even  without  the  helps  we 
now  enjoy  which  confirm  it.  And  I  cannot 
help  repeating  it,  that  this  Nation  may  with 
the  greateft  juilice,  boaft  of  a  Genius,  that  dif- 
covered  what  no  mortal  befides  ever  did,  viz* 
firft,  A  fubtik  Mther  in  the  pores  of  grofs  Bo- 
dies-^-^  and  fecondly,  That  the  fame  fubtik 
Mther  was  endued  with  a  rarity  or  tbinnefs^  and 

*  According  to  Sir  Ifaac  Newton^  the  JEthcr  when 
reduc'd  to  common  Air,  is  then  decreafd  in  its  Ra-  ^ 
jity  and  Elafticity  in  the  proportion  of  70000a 
to  I*  and  is  conftqoencly  nunas^d  in  its  Quantity 
in  the  fame  proportion  ^  but  Dr*  Hales  not  having 
the  fame  evidence  to  prove  the  exiftence  of  fuch  a 
fubtile  elaftic  Medium  or  pure  Air  in  the  pores  ot  grofs 
Bodies  as  we  now  have,  imagined  that  the  Bodies 
themielves  fufFerM  a  tranf mutation;  not  of  the  form 
only,  but  an  adtua!  tranfpeciation  of  the  Elements 
ihemfelveSi  i,  e.  from  a  grofs  and  slmoft  infle^siblc 
ilate,  to  the  moft  flexible,  and  irom  inert  terreftrial 
Ijarticka  to  aftive  Air,  and  via  wrsd^ 
f  Primip,     p,  393* 

^*  E  e  e  at 
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0t  tbi  fame  time  with  fi  great  an  elajlw  fhrct^ 
as  to  ie  almoji  beyond  all  human  credibility  \ 
without  which  difcoveries,  this  adivc  agent 
could  never  have  been  fo  fatisfadorily  explain'd 
by  ekftrical  experiments,  fince  without  then^ 
a  fufficicnt  light  to  proceed  with  had  beea 
wanting. 

N,  B.  The  gfeacnefs  of  the  quajitity  of  ar- 
tificial air  that  the  DoStcr  obtained  from  the 
pure  interftitial  air  contained  in  a  cubical  inch 
of  gfofs  matter,  is  a  ftrong  argument  in  favour 
of  Sir  IfaacB  opinion  concerning  the  grcatnefs 
of  the  degree  of  proportion  -f-  between  the  vaft 
rarity  and  elafticity  of  the  primary  air,  and  that 
of  the  fecondary  or  atmofpherical  air,    . 

207.  The  DoMorj  in  order  to  confirm  hil 
Reafoning,  and  render  it  the  more  plaofihie, 
adds^  *'  There  are  other  inftances  in  nature, 
**  where  the  fame  particles  are  fometimes  in 
**  an  elaftic,  and  at  other  times  in  a  fixed  ftatc: 
**  Thus,  fays  he>  in  the  Experiments  on  Ekc- 
**  tricity,  the  fame  particles  of  Tinfel,  Down, 
**  &c.  are,  when  approached  by  a  well  nibbed 
**  glafs  Tube,  fometimes  in  a  repulfive,  L  c. 
**  elaftic  ftate,  and  fometimes  in  an  attradlive 
«  and  cohering  ftate,  **  Feg.  Stat.  Vol.  II. 
i^lmprejiony  p.  279I, 

*  Optics,  Quer.  ai,        f  i,  c.  700000  times, 

%  If  the  Reader  recurs  to  Part  L  of  diefe  Eflayt 

from  Se^tcn  17510  189.    he  will   be  convinced 

that  Ataaftion  has  no  fliate  in  the  above  mention'jl 

Initances  in  lik^tricity. 
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208.  From  the  enibing  intimation  it  ap- 
pears, that  the  DoBar  was  fo  clearly  perfuaded 
of  the  truth  of  his  hypothefis,  [according  to 
which,  the  Air  was  endued  with  fuch  a  dou- 
ble capacity  as  to  change  backward  and  for- 
ward from  an  attrafting  to  a  repelling  ftatc] 
that  he  feem'd  to  think  all  mankind  would  be 
of  the  fame  opinion  :  This  being  more  than 
itifinuated  in  the  following  words. 

209.  **  It  will  puzzle  the  Epicureans  to  give 
**  a  rational  account  how  from  a  chaos,  a  mere 
/^  neceffity  of  nature,  and  the  cafual  con- 
**  courfe  of  atoms,  fo  conliderable  a  quantity 
^  of  matter  *,  as  we  find  plentifully  interfper- 
^^  fed  in  animal,  vegetable,  and  mineral  Bodies, 
^*  fhould  be  endued  with  this  double  capacity^ 
^  of  changing,  pro  re  nata^  from  a  flrongly  at-* 
*'  trading  fixed  ft  ate,  to  a  permanently  and 
*'  vaftly  elafUc  ftate,  and  vice  ver^d-,  this  won- 
**  derful  property  of  it,  which  is  fo  neceflary 
**  for  carrying  on  the  conjiant  regular  proceffes 
"  o£  nature^  muft  needs  be  owing  to  the  di-- 
"  redion  of  an  All-wife  Being* ''  Feg,  Stat^ 
ImpreC  ift.  Vol-  11.  p.  z8k 

2 1  o.  But  exclufive  of  fuch  a  fubtUe  elaftic 
Fluid,  fincc  conftant  regular  nature  was  never 
before  known  to  ad  lb  irregularly  in  order 
to  bring  about  her  proceffes^  fuch  a  confidera* 
tion  alone  is  a  fufficient  reafoii  for  rejeding 
the  DoBor*%  conclufions,  and  for  our  fufpicioa 
that  h?  had  deceived  even  hipilclf,  in  fup^ 
*  Air 
E  c  c  3  pofing 
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pofing  diat  iuch  a  procedure  was  dird£fcdi  l^ 
an  ^-wifc  Being.    Eccaufe,  that  wopld  ap*-- 
pear  like  a  much  greater  difplay  of  infimte- 
rower  than  of   infinite   Wifdom,    fince  we 
cannot  eafily  conceive  any  one  tcije  end  thrt 
could  be  anfwered  by  it.  And  altho'  Attra£tion 
and  Impulfe  in  the  fame  agent  be  not  perhaps 
impoiiiblc  for  infinite  Power  to  accompliihi 
yet,  as  fuch  Power  is  always  directed  fay  infi-. 
nite  Wifdom,  that  fingle  argument  may  con- 
vince us  that  Power  would  never  have  been 
i^  wonderfully  difplayed,  unlefs  wife  ends  had* 
been  as  reoiarkably  ferved  by  it. 

211.  The  ingenious  Mr.  Martin  himfelf 
ieem'd  fo  deceived  with  the  Dolors  Experi-' 
ments  and  Arguments  concerning  the  tranfbiu'-' 
tation  of  the  Elements  into  each  other^  that  hq 
exhibits  an  experiment  which  he  thought  pro- 
ved the  fame  diing  fo  eficiftually,  that  it  nntig^ 
in  his  opinion  very  well  pafs  for  an  expertmen-^ 
turn  cruets  *.  *— p—  Dr.  Black  wrote  in  favour  of 

the  fame  opinion. Mr.  Macbride  feems  to 

make  great  improvements  in  the  fame  way; 
But  if  the  DoSlors  opinion  of  a  tranfmutation 
of  the  Elements  into  each  other  will  not  bear 
examination,  neither  can  the  reafonings  of  any 
Other  which  are  founded  on  the  fame  principles^ 
be  they  ever  fo  artfully  put  together. 

212.  Sir  IJaac  Newton's  Arguments   fecm 

•  Mr.  Martin's  Gentleman  and  Lady's  Philo^ 
p.  269. 

much 
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much  oiwc  conclufive  as  well  9s  much  mors 
philofophical  and  agreeable  to  the  uniform  ope- 
rations of  nature,  when  he  affirnis  that  '*  No 
**  ordinary  Power  is  able  to  divide  what  God 

**  himfelf  made  one  in  the  firft  Creation. » 

^*  While  the  particles  cpntimie  entire>  thcy^ 
^«  may  compole  Bodies  of  one  and  the  famq 
^*  nature  and  texture  in  all  ages.  But  fhould 
^^  they  wear  away,  or  break  in  pieces,  the  na- 
^f  ture  of  things  depending  on  them,  would  be 
*.*  changed,  W^ter  and  Earth  compofed  of  old 
"  worn  particles  and  fragments  of  particles,' 
^*  would  hot  be  of  the  fame  nature  and  tc^xture 
^  now,  with  Water  and  Earth  compofed  of  en-*' 
*^  tire  particles,  in  the  beginning  *•  '*  If  then 
BO  ordinary  Powcar  is  able  to  divide  what  God 
made  one  :  Much  lefs  pan  we  at  plcafure  tran-** 
fpeciate  the  mqft  inflexible,  grojfe,  inert  partis 
ck^,  and  convert  them  into  the  moft  fine,  flex^ 
jblc,  and  adive  ones,  as  the  Dolors  fchepiq 
jTuppofes. 

.♦  Optics,  Quer.  31.    p.  3y6, 
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the^  with  the  impiety  of  making  God  ihe  Sf^nl 
^  the  Worlds  as  the  Heathens  of  old  did<  But 
this  matter  is  not  now  before  me  j  our  bufinefe 
at  prefent  is  to  conlider  the  force  of  this  objec- 
tion fo  far  only  as  it  is  phyfical.  It  is  in  faft  no     . 

more  than  this mechanical  caules  ufe  to  m 

a£t  in  proportion  to  thefurfacesj  butthecaula  " 
of  Gravity  a£t$  in  proportion  to  the  quantity 
of  foHd  matter ;  therefore  that  caufe  cannot  be 
inechanicaL  *'  *  ^ 

219.  **  Thus  much  is  certain,   that  eirery" 
mechanical  caufe,  which  is  not  fiibtile  enough 
to  penetrate  the  contexture  of  afolid  body,  mil 
be  ftopt  at  the  furface  ^  and  the  adtion  or  force 
pffuchacaufe  will  be  proportionable  to  the  ^ 
furface.    If  there  were  in  nature  no  other  mc*  m 
chanical  caufes,  but  fucli  ^s  a^  upon  the  fur- 
face,  and  it  could  be  fairly  made  out,  tliis  ob* 
jeftion  would  be  uoanfwerable*   It  ought  to 
have  been  proved,  that  there  really  arc  no  other;  j 
at  leal^  it  ihould  have  been  attempted  :   Yet  asH 
far  as  I  can  find,  it  hatJi  not ;    and  I  think  it 
never  will  be,  for  the  two  following  reaions,** 

220.  **  Firji^  Eecaule  there  may  be  in  fomc 
<^s  an  impelling  matter,  which  is  too  fubtile 
for  the  obfcrvation  of  our  bodily  fcnfes :  And 
to  conclude  that  there  can  be  no  material 
agency,  where  it  does  not  difcover  itfelf  to  the 
4>rgans  of  the  body,  is  rather  too  hafty.  If  the 
Parts  of  Man's  Body,  were  of  the  fubilance  of 
Iron,  and  put  together  in  tiie  fame  manner,  he 

^  Would  probably  feel  the  caufe  of  magnetifm^  as 

plainly 
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|jlamlj  as  he  now  perceives  the  heat  of  the  Sun** 
tays,  or  the  bluwing  of  the  wind  againft  hi> 
Face  :  But  tlieo  it  would  be  of  fmall  ale,  to 
lofe  the  motion  of  the  joints,  and  receive  a  po-^ 
lar  dii  edion  in  the  Body,  merely  for  the  fatif- 
taftion  of  feeling,  that  the  caufe  of  magnetifin 
is  material  and  mechanical ;  which  perhaps  may 
be  difcovered,  to  as  much  fatisfa^ition,  by  a 
more  advantageous  method,  *' 

2ZI,  **.My  fecond  reafon  for  believing  thilC 
we  are  to  expeft  no  proof  of  this  negative 
comes  a  little  clofer  to  the  point  i  and  it  is  this, 
that  the  oppofite  affirmative  is  evident  irom  a 
great  variety  of  experiments  ;  there  being  in 
nature  fuch  mechanical  caufes,  as  are  able  to 
penetrate  the  folid  bulk  of  bodies,  and  whofe 
aftions  extend  to  every  lingle  particle  of  which 
they  are  compofed.  The  rays  oi  light  can  pafs  -* 
as  eafily  through  the  folid  fubilance  of  glafs,  if 
not  more  fo,  than  through  the  open  air  :  And 
it  is  plain,  their  eftcfl:  on  bodies  is  not  regula-' 
ted  by  the  exterior  furfacea,  becaufe  an  hollow 
bubble  of  glafs  hath  the  fame  exterior  furface^ 
whether  it  be  empty,  or  filled  with  water  i  yet 
the  light  is  well  known  to  take  a  different  courfe 
through  it  in  thefe  two  cafes.  If  a  leaf  of  gold 
be  held  up  between  the  Eye  and  the  Sun's  rays, 
they  are  not  ilopt  by  the  furface  of  it,  as  a  blalt 
of  air  would  be,  but  pafs  its  fubftance  with 
great  eafc,  and  appear  as  a  beautiful  gr^en  co- 
lour on  the  backfide  of  the  leafp  The  eledtrical 
^^  when  put  in  motion  wiU  pafs  off  in  a 
;  f  f  f  ilreani 
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ft  ream  tli  rough  the  denfeil  bodies^  and  eanr  ftf^^ 
netrate  the  inmoji fubjiame  ^' their Jolid  matter: 
The  influence  therefore  of  fuch  a  material  caulc 
will  neither  be  confined  to  the  f^rfaceSj  nor  be 
proportionable  to  them  :  And  I  ana  willing  to 
think,  that  if  Sir  IJmc  had  lived  to  fee  feme 
wonderful  effefts  of  this  fluids  difco veered  for 
the  moll  part  fince  his  death,  he  would  have 
enlarged  his  notions  very  much  with  regard  to 
the  natiiral  power  and  extent  di  mcchmnjm.  " 

222.  **  There  Is  hardly  a  motion  in  nature, 
which  this  fluid,  when  applied  by  a  diligent 
cxperi mental ift,  is  not  capable  of  producing:  It 
will  give  a  rcBilimar  motion  in  all  direftions  i 
will  produce  the  motions  oi  rotation  and  rev§^ 
lution^  as  a  common  Jire  will  a}fo  do :  It  will 
keep  a  body  fufpended  at  a  certain  diftance  in; 
air>  widiout  any  vifible  ciufe,  and  make  it  turnf 
fwiftly  on  its  axis :  It  will  accelerate  vege^ation^ 
increafe  the  motion  of  the  blood  in  the  arteries, 
raife  water  into  tides ;  and  in  a  word,  will  iliew 
itlelf,  as  a  natural  injinwtent^  "to  be  little  leli 
than  all-fuliicient, " 

223-  "  From  thefe  and  many  other  experi- 
ments open  to  common  obfcrvations  it  mull  ap- 
pear to  every  unprejudiced  Philofopher,  that 
nature  is  furnilTied  with  a  mechamcal  caufe 
whofe  activity  is  not  confined  to  the  furfaces 
of  bodies,  but  extends  to  their  confldtuent  partSj 
that  is,  to  their  quafitky  of  Ji/id  matter, " 

224.  '*  The  fagacity  of  Sir  I/aac  Newton 
could  not  \vcll  Qv^erlook  thisj  and  he  feems  to 

have 
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Iiave  apprehended  fuch  a  thing,  having  afiirm* 
ed  no  more,  than  that  mechanical  caufes  u/e  to 
^(S  in  proportion  to  the  furfaces :  But  unleft 
they  aiwayr  do  fo,  by  a  necelTary  and  invariabie 
rule,  the  inference,  that  Gravity  cannot  be  the 
effed:  of  fuch  a  caufe,  is  of  no  force  at  all.  And 
there  is  good  encouragement  to  think,  that 
Gravity  not  only  tmiy  be  the  effeft  of  a  mate- 
rial caufe,  but  that  it  really  £f  foi  and  thatthii 
caufe  might  poflibly  be  pointed  out,  and  pro- 
ved by  experiment.  But  I  muft  remember,  that 
I  am  not  now  accounting  for  the  ditficukies  m 
natural  Philofophy,  bu|:  only  removing  thofe 
objecftlons,  which  lie  in  the  way  to  zphjfical 
folution  of  them, " 

2^5-  Mr,  Jones  informs  us,  that  there  is  a 
phyjim-matbematkal  argument  of  fome  weight, 
which  ought  to  be  confider'd*  **  It  hath  been 
objefted,  he  fays,  that  Gravity  cannot  be  ow-^ 
ing  to  any  mechanica/ cnuft  from  the  manner  in 
which  fuch  caufes  are  obferved  to  produce  their 
effeft/' 

226-  '*  Thus,  for  example,  when  a  Ship  is 
put  in  motion  before  the  wind,  the  ve/odty  of 
the  wind,  with  reJpcSi  to  the  fhip,  will  be  left 
when  the  fhip  has  acquired  fome  mottmy  than 
when  it  was  at  reft,  the  accelerations  in  equal 
moments  of  time  will  be  unequaL  After  the 
firfl  impulfe,  the  acquired  velocity  of  the  body 
will  be  fubdufting  more  and  more  from  the  n^ 
lathe  velocity  of  die  fluid ;  on  which  account, 
the  accelerations  in  equal  times 
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Jj^a  tiU  die  rcfiftaiK^e  the  bddy  meets  with  ih 
its  motion,  becomes  a  balauce  tQ  the  force  tkafl 
Iftoves  it;    at  which  point  the  accelerttions 
wholly  ceafe*  and  the  rfjip  liiencefar wards  goes 
<?n  with  an  equal  pace.  '* 

227.  **  This,  it  muH  be  coo  feffed,  is  treiy 
jjifferent  from  the  manner  in  which  the  caufe 
of  gravity  produces  its  cffe^a  :  For  this  Caiife» 
whatever  it  may  be,  ^^s  mcefiniiy  or  cmtmu^ 
d/i^,  and  mitb  th  Jame  force  Hjmi  a  B^y  that 
1/  ainadj  m  motkn,  as  upon  a  Body  that  /jr  at 
reft  I  which  appears  fro  r^'  A  .. . -.,  ^^^*  if  produces 
€quai  accil^^itiom  in  j  ^  in  equal 
tifms  *• " 

228.  This  property  of  Gravity  is  manifeft 
from  fome  abft rafted  mathematical  reaibning, 
which  Galil^a  confirmed  by  experiment.  If  a 
^ody  fliQuld  continue  to  fall  during  th^  fecond 
moment  of  time,  with  the  velocity  it  bad  ac^ 
quired  at  the  end  of  the  firft  moment  1  it  ought 
to  fall  t^n-ce  as  far  in  the  fecond  moment,  as  it 
did  in  the  firtt.  But  it  h  oblerved  to  fall  ibric€ 
as  far;  therefore  it  has  derived  from  its  caafe 
|n  this  fecond  moment,  another  third  quantity 
gf  motion,  equal  to  what  it  derived  from  it  in 
thQ  iirft*  And  this  law  it  will  continiie  to  ol>* 
ferve  in  all  the  fucceeding  moments,  fq  far  at 
human  obferyation  is  able  to  foUow  it.'* 

a  a  9,  **  According  to  the  received  principle^ 
tlu§  ^rgwoeoU  as  here  ilatcd,  bears  ?ery  hard 
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»^n  thQ  piechamfip  of  Gravity.  What  I  h^Vt 
to  Q^GX  againft  it  isthis-r---t£Lat  A^  accelerac 
(ions  of  a  bojdy,  poyed  by  wind  or;^*ater,  are 
coiXtinually  d,ccr:eafif>g  on^  t^pan  this  accotcfft  -^ 
becaufe  the  velocity  of  the  body,  aftef  the  firft 
iropulic,  appro^esjj^^/5^  nearer  to  jhe  ydo- 
city  pf  the  ftuid.  If  vthe  velocity;  of  the  flui4 
fljoul4  be  fo  great,  that  the  .velocity  of  the  bo- 
dy &all  bear  n5^^/?/r(>^r^/c?»  to  it,  the  ob-j 
jeition  will  vaniih.  And  this  obfervation,  | 
humbly  apprehend,  is  applicable  to  the  caufe 
of  Qravity,  For  if  that  effedt  is  owing  to  any 
jbiyj^ca/ duihs  it  will  in  all  probability  prove  tq 
oe  the  faipe  with  that  which  prod^c€s  fuch 
wonderful  efF>e^s  in  -Eleftricity.:  The  ve/oeky 
of  which,  is  not  to,  be  meafured  in  any  trials 
we  are  able  tp  make. upon  it  i  and  for  ought 
we  know,  may  .be  as  great  as  that  of  the  Hgdt- 
in  its  progrefs^  from  the  Sun  and  Planets  :  Sp 
that  tbe  velocity  of  a  falling  body,  as  far  As  ex-? 
pediments  have  gone,  ,will  bear  no  fenfihle 
jproportion  to  it.  Therefore  th^  effed  ought  tQ 
be,  fuch  as  it  is  found  to  be. " 
-  N,  B.  The  Law  obferved  by  falling  Bodies 
IB,  that  the  accelerations  are  as  the  increafe 
of  the  times  or  moments  taken  up  froni  the 
beginning  of  their  fall,  in  an  arithmetical  pro-r 
grdSion  of  the  mo^  fimple  feries,  viz.  o, .  j,  2^ 
5,  4,  &c  whofeexcefs  and  common  difference 
is  one,  and  for  that  reaibn  their,  fquares  will  be 
found  to  increafe  according  to  the  odd>  i.  c.  thq 
tmevfn  numbers  i,  3,  5,  />  S^c^ 
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That  13,  the  frfi  Seric?  (hew  the  Numk^. 
df' Moments ;  die  fecorid  Series,  (  being  the 
Squares  oiik^firjij  (hew  the  feveral  acceleratr. 
tions  or  Spaces  delcribed  every  fucceeding  Mp*?/; 
ment ;  and  the  /^Series,  the  Incrcafe  of  ea<;l}i 
fquare^ 

130.  That  which  ferves  to  illuftrate  aiid: 
connrm  the  truth  of  Mr.  Jones^  Opinion  con^ 
ceming  the  caufe  of  the  acceleration  of  falling 
Bodies,  is  an  Experiment,  the  efffei^s  whereof 
mpft  evidently  point  out  inch  z  fubtile  efajiic 
Fluid,  perpetually  pafling  down  to  .the  Earth 
from  the  upper  Regions,  but  with  what  yelo^ 
city  is  uncertain  5  infenfibly  pervading  the 
pores  of  grofs  Bodies,  and  vifiMy  driving  the 
magnetic  Needle  round  and  round  the  Compafs 
at  pleafure. 

231.  The  method  to  effb6t  this,  and  by  that 
means  to  render  fuch  a  defcent  of  an  elaftia 
fluid  fehfible,  is  to  bring  the  lower-end  of  any 
vertical  iron  Rod  toward  the  North  end  of  the 
Compafs-needle,  which  will  repel  it  fo  long  a$ 
it  purfties  it;  but  if  it  be  brought  near  the 
South  ehd  of  the  Needle,  it  will^^^  to  attraif 
it  round.  And  on  the  other  hand,  the  upper 
end  of  the  Rod  wiU  repel  the  South  end  of 

the 


fee  Needle  ^nd^feem  to  attraSi  the  Nof tH  efld*> 
as  is  particularly  defcfibed.  Part  I.  Se6l.  158^ 
Is  not  the  caufe  of  this  the  magnetic  Fluid  in 
a  diiFerent  drefs,  i;  e*  the  Pneuma,  or  Spirit 
€f  iEthery  fince  iron  and  fteel  Rods  only  will 
fcrve  the  purpofe  ?  Whereas^  the  eiFefts  <rf  thcl 
common  experinients  made  at  the  elediri-^ 
cal  Apparatus '  are  equal  with  relpeQ:  to  ^all 
Metals. 

232.  Hence  it  is  evident  that  the  magnetic 
virtue,  or  what  is  term'd  Pneumay  Spirit  ovBffenci 
of  i£thery  is  more  adiive  and  fubtilc  than  the 
i^ther  produced  in  the  common  experiments 
made  a-t  the  ekdrical  Apparatus.  Hence  alfo 
the  eiFed»  of  the  vertical  ir»n  Bary  indicates  or 
points  out  an  elaftic  fluid  eonftantly  defcending 
through  it,  and  that  (iie  fame  homogeneous 

■      it  M         >;   I      "i    -i'        •    ,    I.      I  -   <  111 

*  This  Experiment  is  mentioa'd  by  Mr.  Bqyki 
who,  after  Ipeaking  of  the  magnetifm  acq,uir'd  by 
the  Iron  Bars  of  Windows  or  any  other  that  had 
ftood  a  conliderable  Time  ih  a  vertical  PoJBddn, 
fays ;  ■  >  *^  I  have  found  indeed  that  if  a  bar  of 
**  Iron  which  has  not  ftood  long  in  an  ereft  poftare, 
^*  be  but  held  perpendicular,  the  fame  Experiments 
^  will  fuGceed  •,  but  then  this  virtue,  difplay'd  by* 
*'  the  extremes  of  the  Iron^  will  be  fo  tranfient, 
**  that  if  the  bar  be  but  inverted,  and  held  again 
.*'  upright,  that  end,  which  juft  before  was  uppers 
"  moft,  and  drew  the  north  point  of  the  Necdlp/ 
*'  will  now,  being  lowermoft,  drive  it  away;  which 
**  will  not  happen  to  a  Bar  that  has  been  for  foiiK* 
•^  Years  kept  ia.die  fame  pofition.**  Bcyk''^  PhiloC 
abridged  by  ibaw.  Vol,  L  p.  49 8,. 

fluid 
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fluid  is  as  conftantly  paiiing  dirough  th6 
Compafs-  needle,  viz.  from  the  South  to  the 
North  end.  The  elaftic  particles  iflUing  out  of 
^thc  lower  end  of  the  iron  Rod,  naturally  repel 
the  fame  homogeneous  particles  flowing  from 
the  north  end  of  the  needle,  and  for  that  rea-^ 
Ion  the  north  end  of  the  needle  neceffarily  re- 
plies from  the  lower  end  of  the  bar ;  but  when 
brought  to  the  South  end,  it  has  a  quite  con- 
trary eSkSt.  In  iroii  bars  that  have  been  a  long 
time  vertical,  the  efie<a  is  ftill  much  greater; 
but  of  this  more  when  I  come  to  treat  of  mag-» 
Betifm. 

233.  Since  then  a  fubtile  elaftic  Fluid  fo 
evidently  appears  to  be  conftantly  paiiing  to  the 
Earth  from  the  upper  Regions,  is  it  not  ration- 
al to  luppole  that  the  conftant  current  of  fucb 
a  iubtile  elaftic  fluid  to  the  Earth,  may  be  the 
principal  if  not  the  only  mechanical  caufe  of 
tlie  gravitating  tendency  of  bodies  towards  the 
Earth's  center  ?  May  not  this,  if  the  motion  be 
iiifficiently  rapid,  accelerate  the  motion  of  fall- 
ing bodies  in  the  manner  Mr.  yones  has  been 
defcribing  ?  And  tho^  mechanical  caules  were 
obierved  to  ad:  on  the  furfaces  only  of  bodies^ 
yet  this  cannot  be  univerfal;  for  do  not  the  ef- 
fe<fts  of  this  experiment  as  well  as  thofe  in  Elec- 
tricity evidently  point  out  a  fubtile  elaftic  agent 
which  penetrates  to  the  inmdl  recefles  of  com- 
pound bodies,  and  confequently  mufl  prefe  up- 
on every  the  leafl  corpufcle,  or  moft  minute 
atom  of  falling  bodies  ?  Thefe  things  conikier'idU 

mult 
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muft  not  every  fuch  body  neccflarily  gravitate 
according  to  the  quantity  of  matter  contained 
iftit? 

234-  Such  Interefting  confiderations^  'tis  pre-* 
fumed,  will  meet  with  due  attention  i  and  the 
fame  kind  of  experiments  be  thought  well 
worthy  df  cultivation  by  all  true  lovers  of  Sci- 
er>ce,  particularly  as  nothing,  before  the  difco- 
very  of  fuch  a  fubtile  elaftic  principle,  was 
thought  capdbk  of  penetrating  and  ading  freely^ 
beyond  the  furfaces  of  grofs  bodies,  which 
thofc  experiments  efFedtually  ftiew  to  be  a 
niiftake. 

235.  That  the  magnetic  virtue,  theeleftric^ 
virtue,  and  the  fire  of  lightning,  are  all  of  them 
one  and  the  fame  identical  principle  under  dif-* 
ferent  forms,  cannot  be  reafonably  doubtcdi 
iince  the  eifeils  produced  by  each  are  the  fame; 
magnetic  polarity,  for  inftance,  is  evidently  ge- 
nerated in  bars  of  iron  and  fteel  by  means  of 
the  fubtile  elaftic  fluid  conftantly  pafling  thro* 
them* 

236.  Firji.  Dr,  Franklin  has  prefented  u% 
with  a  method  to  give  fuch  a  polarity  to  com- 
mon needles  as  to  caufe  them  to  traverfe  when 
laid  on  water,  and  informs*  us  that  it  was  a 
frequent  experiment  at  Philadelphia  to  give  a 
polarity  to  needles  by  pafling  the  eledrical  flafli 
through  them. 

237*  Secondly.  From  the  efFefts  of  the  above 
experiments  it  evidently  appears  not  only  that 
a  lubtile  elaftic  medium  is  conftantly  defcend- 
Ggg  ing 
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irtg  tcr  the  Earth ;  bint  alfo  that  the  fame  fii!>- 
tile  agent  by  means  of  foch  defcent>  is  the  caufe 
why  iron  and  fteel  bars  are  magnetically  im-* 
pregnated,  and  as  we  alio  find  by  experience 
that  k  paffeth  more  freely  through  them  than 
through  other  metals  :  Is  it  not  dien  reafonabie 
to  fuppofe  that  by  ibch  a  conftant  curcent  thro*^ 
^e  pores  of  thofe  bars,  it  fonns  fomewhat  of 

-  apt  roads  or  chauuiels^  lince  it  is  aiways  fonnd 
that  the  longer  luch  iron  vehicles  have  &ood  in 
t  vertical  pofition^  the'  more  efied:uaUy  is  that 
property  imprefTed  on  them  ? 

238.  "Thrdfy.  The  fame  thing  is  tffc&oi 
from  a  flaih  -of  lij^tn&ng  as  may  be  e£Fed:ed  by 
a  flaih  of  eledrical  lire.  By  flafhes  of  Lights 
ning  Captain  Waddel's  Compaiies  either  ioft 

'  the  virtue  of  the  Loadflone^  or  the  poles  of  ihe 
Needles  were  reverfed,  the  North  point  turn- 
ing to  the  South.  See  Dr.  Frani/ms  Letters 
©n  Elediricity,  p.  90. 

•  239.  If  then  Sir. Ifaac  Newton's  ift  lUiIeof 
Reafoning  in  Philolophy  be  juft,  which  a^imifs 
wf'no  moreCaufes  of  natural  things  tbanfucb  as 
are  both  true  and  fufficient  to  explain  their  Ap-- 
fearanceSf  we  muft  conclude  the  Fire  of  Light- 
ning, the  eleftrical  Fire,  and  the  magnetical 
<rirtue  or  Effluvia,  to  be  one  and  the  fame  fub-- 
tile  elaftic  Fluid,  ading  in  difSbrent  Forms.* 
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SECTION    240. 

A  Summary  of  Mr.  Jones'  EJfaj. 

5(£^^)^  A  V  I  N  G  occafionally  given  my 
J  H  ^  Readers,  in  the  courie  of  the  preeediBg 
SW|h|y^  Pages,  feveral  pertinent  and  interefling 
Quotations  from  Mr.  Jones  celebrated 
Eflay,  in  order  to  excite  them  to  feaft  their 
Jntelleds  with  the  ftill  higher  Entertainment 
which  they  will  be  iiire  to  find  from  their  pe- 
rufal  of  the  whole ;  I  fhali  now  beg  leave  to 
fuhjoin  a  compendious  view  of  that  curious 
Traft  executed  by  the  fame  mafteriy  hand,  as 
a  farther  Specimen  of  the  great  Talents  ot  that 
accomplifhed  Writer,  whofe  Work  is  too  nervous 
in  every  line  to  bear  the  leaft  abridgement,  and 
can  then  only  be  read  with  all  its  advantages, 
when  it  is  read  in  the  form  in  wliich  the  in^c^ 
nious  Author  himfelf  has  prefentcd  it  to  the 
World, 

241.  **  It  may  be  of  ufe  now,  fays  he,,  to 
colleft  into  one  view  the  evidence  that  hath 
been  offered ;  and  to  confider  at  the  fame  time, 

^^fcwhat,  and  how  much,  we  have  a  right  to  con-* 

^^ elude  from  it/* 

242*  *'  In  the  profecutionof  this  work  upon 
the  Mechunifm  of  Nature,  I  have  endeavoured 
Gggz  to 
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Ccrxlifprove  aU  that  hath  been  advanced  oo  the 
other  fide  of  the  queftion ;  and  to  eftablilh  the 
affirmative,  by  ;an  induiftian  gf  To  cn^my  poll- 
tive  proofs  from  nature  and  experiment  as  may 
ferve  to  put  it  out  of  all  di(pu(e. "  . 

243-  "  Firft  then,  it  is  clear  enough,  that 
the  .operations  of  nature  way  bn  mechanical » 
notwithftanding  all  the  obiedtions,  argiunents, 
and  demontlrations,  which  have  been  in\'ented 
to  fup^rt  a  contrary  opinion.  Some  of  thefe' 
objections  are  no  better  than  naked  and  unfup- 
ported  aflertions;  which  prove  nothing,  but 
that  the  Authors  of  them  were  perfuadcd  of 
what  they  alierted.  Other  objections  -are  drawa 
from  the  difficulty^  which  the  learned  have 
found,  in  afligning  a  mechanical  cauie  for  ibmc 
particular  effeds;  and  thefe  didiculties  havQ 
been  improved  into  absolute  impofiibilities :  As 
if  it  were  impoiUbl^  for  God  to  contrive,  vriiat 
it  is  not  eaiy  for  Man  to  comprehend.  Cobe/iom 
hath  been  a  great  difficulty  :  Gravity  another 
difficulty :  And  if  there  were  five  hundred 
more,  would  it  not  be  wrong  to  draw  any  po- 
fitive  concluiion,  from  what,  by  our  own  con- 
feffion,  we  do  not  underftand  ?  The  induilrjr 
and  experience  of  future  times,  taking  all  due 
advantage  of  fome  modern  dilcoverics,  may 
make  fome  things  clear  and  ealy,  which  at  pre- 
ient  are  accounted  unfadigmable.  And  Man,  af« 
ter  all  his  labour  in  this  life,  muft  exped  to  find 
many  difficulties,  and  have  the  mortification  to 
be  ignorant  of  m^^ny  things.  But  hpw  prepotler 

rous 
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rous  would  it  be,  to  begin  a  fyllem  witb  thofer] 
Articles,  concerning  which  we  have  no  certain 
knowledge !  It  would  be  like  the  pra^Sice  of  aif  ' 
Architedt,   who  ibould  undertake  to  build  a 
Church,  and  begin  with  the  weather-cock/' 

244,  **  As  to  Arguments^  the  moft  impor- 
tant of  all  others,  and  that  which  moft  nearly 
alfefts  the  notion  of  an  univerfal  mechanirm, 
is  the  proof  of  a  Vacuum :  Not  only  as  the  po- 
fition  itfelf  doth  neceflarilv  exclude  all  fecon- 
dary  cau fes  j  but  as  it  pretends  alfo  to  be 
founded  on  fafts/'' 

245.  "  The  Barometer  finks  when  it  is  car- 
ried higher  up  into  the  atniofphere  j  but  the 
argument,  commonly  deduced  from  this  expe- 
riment, proves  fo  much,  that  it  proves  nothing* 
For  at  this  rate,  there  ought  to  be  a  vacuum, 
where  our  fenfes ,  with  the  help  of  fome  com- 
mon experiments,  affure  us  there  can  be  no  fuch 
thing*  Fire,  which  burns  and  flames  beyond 
the  height  to  which  the  twilight  is  e-^tended, 
will  neither  burn  nor  flame  in  a  vacuum/* 

246,  **  Sound  alfo  is  tranfinitted  from  thence,  . 
if  accounts  attefted  in  the  beli  manner  deferve 
any  credit,  perhaps  more  audibly  than  it  would 
be  at  au  equal  diilaoce  upon  the  Earth's  furface* 
Thefe  obfen^ation^  will  not  confift  with  a  va- 
cuum :  They  will  only  lead  us  to  fui'pe<5t,  that 
the  element  of -^/r  is  but  imperfedly  under-? 
flood." 

247.  **  If  we  go  higher  up  into  the  heavenSi 
there  again  we  meet  witli  the  Fhmiomma  oi' 
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Comets  i  of  the  Phiiofopby  of  whkh  Bodies,  but 
little  more  appears  to  be  known,  than  that  they 
difprove  the  notlofi  of  a  celeftial  vacuum  ;  for 
diey  burn,  and  flame,  and  fend  out  vapours,  juft 
as  they  would  do,  if  the  Air  were  prefent  to 
them.  Sir  Ifaac  Newton  hath  been  beforehand 
with  U8  in  ftating  this  argument ;  though  in 
oppofition  to  his  own  opinion,  upon  fome  other 
occafions." 

248.  **  From  the  refinance  of  different  me- 
dium^, a  demonjlration  is  fuppofed  to  have  ari-? 
fen  for  the  proof  of  a  vacuum,  as  abfolutely 
neceflary  to  an  undecaying  motion," 
'  249.  A  Body,  it  hath  been  afferted,  muft/^/S 
its  motion,  by  communicating  it  to  the  medium 
through  which  it  paiTes  :  And  this  fuppofition 
is  well  known  to  be  the  foundation  of  that  fa^ 
nious  fuperftrufture,  which  hath  done  fo  much 
honour  to  the  geometrical  talent  of  Sir  Ifaac 
Newton.^  It  is  upon  this  account  only^  that  h^ 
'will  have  the  celeftial  fpaces  to  be  void  of  all 
fenjihk  matter  \  and  thence  he  takes  occafion  to 
introduce  attraBion  and  projection  as  the  only 
foffible  caufes  of  the  planetary  motions.  Wherein 
as  in  fata,  a  Body  may  preferve  an  equal  pace 
through  any  medium,  and  its  refiftance  fhall  bo 
no  argument  to  the  contrary,  if  that  medium 
|S  appointed  to  ad:  as  the  immediate  cdtife  of  thp 
motion,  ^oris  this  a  bare  fpeculation,  depend-* 
ing  on  fuch  principles  as  muft  be  committed  ta 
the  courtefy  of  the  Reader  j  fpr  the  thing  is 
reducible  to  prad;ic?%'-  .    ^     -  .  s. 
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^jdl  "  Air  IS  a  fefiftlng  mcdinm  j  yet  in- 
ftead  of  retarding  the  motion  of  the  Lamp-^ma^ 
chine  by  its  rejljima^  it  prclerves  that  motion 
i>y  its  iiapuUe.  Aad  if  the  motion  is  dilconti- 
11  vied  at  lall^  this  is  not  owing  to  any  defeft  or 
irregularity  in  the  caufe^  but  tf>  the  iniperfeftion 
of  the  material.  If  the  materials,  which  are  aft- 
ed  upon,  would  but  cotitinue  in  the  fame  ftate, 
the  motiofi  would  be  unretardcd,  fo  long  as 
Air  and  Fire,  which  are  thecaufes  of  it,  fubfift 
in  the  world.** 

251.  *' In  tills  cxperimeM,  the  caufes  are 
not  artificial  and  vwknt^  as  when  a  circular 
motion  is  given  to  a  ftone  whirled  about  in  a 
fling>  or  to  bullets  carried-  about  in  a  box  by 
the  revolutions  of  a  centrifu^al-taMe  *  Gfc.  but 
fuch  as  are  fiinphed  by  nature  itfelf,  in  its  re^ 
gtilar  metlioa  of  afting  1  which  both  Seginr^ 
and  continues  the  motion  '^.  What  is  done  by 
namre  in  one  cafe,  may  certainly  be  done  in 
others.  The  Planets  themfelves  may  be  carried 
round  in  their  Orbits  by  the  feme  meane/' 

252.  **  The  Heavens  may  be  filled  through- 
out with  an  lEtherial  fluid  ;  not  infinitely  rare- 
fied, unreliiHng,  and  impotent ;  but  denfe,  and 
continuous  in  its  parts  :  For  if  luch  a  fluid  H 
contrived^  by  the  great  Audior  of  nature,  ta 
govern  and  regulate  the  planetary  motions ; 
jiever  let  us  fear,  that  it  will  obftnift  and  re- 


*  A  mechanical  Experimeat, 
phyfical  Experiment. 


f  A  ,true 
tard 


(4t6) 


Part  Ift. 


fcifd  the  wmtmn  wMcA  it  gwei*    From  all  this 

fl¥c  have  fuflicient  reafon  to  conclude,  that  the 

operations  of  nature  maj^  be  mechanical.**  '  •  • 

253-  **  Nor  is  it  lels  evidcat  that  they  realhr 
fmn  fo.    In  all  thofe  experinicnts,  where  there 

can  be  no  reafooable  doobt  about  the  erplana-< 
tion,  matter  is  found  to  act  upon  other  matterir 
for  the  producing  of  the  effect ;  and  we  are 
ible  to  trace  this  in  fuch  a  variety  of  inftances^ 
lat  unlels  the  world  is  governed  by  oppofitc 
[and  contradid:ory  principles,  the  lanae  Rule 
tnuft  obtain  tliroughout  the  whole." 

254-  "  The  Body  of  Man,  which  is  the  high*^ 
eft  piece  of  machinery  in  Nature,  is  made  tojeei 

|mnd  bear^  -mi/peak^  upon  mechanical  princi- 
||>ks ;  and  it  dies  without  the  conftant  imprel- 
toon  of  a  ffiaterial  force  upon  it,  from  the  cle- 
l^ent  of  Air.  By  the  preffure  of  this  Air^  the 
[Mercury  is  made  to  rife  in  the  tube  of  a  Baro- 
I  meter :  Hail^  fnow,  and  vapoors,  are  formed 
[In  the  atmofpherical  Regions,  by  the  different 
temperatures  of  it :  The  Clouds  are  fudained 
[J>y  it,  and  driven  about  to  water  the  Earth : 
^lants  grow  and  are  nourifhed  by  it :  Without 
it,  there  could  be  neither  Sound,  Voice^  nor 
Language :  All  Fires  would  be  extinft :  All 
,  Animals,  whether  Fowls,  Beafts,  or  Fifhe^i 
r would  perJOi  s  and  the  whole  World  would 
Hmguiih  and  decay," 

a^^.  "  For  thofe  effects,  where  the  caufe  is 
not  ib  obvious,  a  more  fubtile  Mtber  is  provi- 
ded i  the  reality  of  which  hath  been  proved^ 

V  and 
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ieind  0&atiy  of  its  operations  pointed  tnit  by  cx-^^ 
periment.  It  is  capable  of  being  transfufed,  as'  — 
an  dementi  from  one  parcel  of  matter  to  ano- 
thcyr.  On  feme  occafions^  it  will  add  a  remark- 
able increale  to  thp  weight  of  Bodies.    It  will 
enter  the  pores^  and  fill  the  interftitial  vacuities 
of  all  other  fubftances ;  and  it  afts  with  a  fqrcc^^ 
and  a  velocity^  adequate  to  all  the  eiFeAs  we  ' 
can  defire  to  afcribe  to  it.    It  giv08  an  elqfii^ 
force  to  ^/>,   and  ecijupies  every  fpacc  from 
\irhich  the  Air  is  exhaufted*    Jn  Eledtricity,  it 
(Kews  itfelf  to  be  Ifght,  and  will  occ^onal)y  - 
burn  and  confurae  Bodies  as  Fire.    It  is  there- 
fore both  Light  and  Fire  f  Light,  as  it  illumi-t 
Bates,  and  rendefs  obje<^s  viiible  5    Fire,  as  it; 
burns  a^nd  confumes  what  it  afts  upon.   In  th^ 
fire  qf  lightning,  it  appears  by  inference,  tq  r- 
confift  of  the  fame  matter  with  the  rays  of  tho 
§un ;  a  confideration,  which,  in  common  with 
piany  others,  rendefs  it  univerfal  to  the  whda 
i^yAcm  of  the  Creation.  '* 

256.  ^*  Thefe  are  the  iqfti'umcntsy  which 
God  hath  manifeftly  ordained,  as  fecondary  an4 
fubfervieftt  to  his  own  Power,  in  the  Oecono- 
my  of  the  m^erial  world  n  and  they  are  fcf 
univerfally  extended,  and  incorporated  with 
ether  things,  as  to  be  fefviceable  in  the  motioi^ 
of  all  its  particular  par ts*  Sopie  or  Qtber,  and  - 
in  many  c^fes  each  <^j|[thefe,  ^k  prefent  to  all 
thofe  effe<fts  which  haVe  fallen  under  the  obfer- 
vatioa  of  Philofophers  5  and  there  are  no  other 
cau&s  to  b^  found  5   unlefs  we  afcribe  unintett^ 

H  h  h  ligiWe 
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Jigible  and  innate  powers  to  inert  mattfer,  there-'' 
by  making  the  efFed:  to  be  the  Caufe  of  ie&lf> 
or  can  fuppole,  againft  the  didlatc^  of  reafon  ^nd 
common  fenfe,  that  God,  who  hath  created 
thefe  means,  hath  made  it  a  rule  to  aft  without 
them.  Of  thefe  both  Art  and  Nature  receive 
tlie  benefit  in  common. " 

257.  **  What  ftrange  things  are  brought  ta 
pafs  by  every  ordinary  Blackfmith,  only  by  the 
application  of  fire  and  air  fron>  his^  forge  and 
his  bellows  ?  If  he  turns  thefe  out  of  his  ihop, 
the  ftrcngth  of  his  hands  will  do  him  but  little 
fer\uce ;  and  tlie  reft  muft  be  left  to  attrafticxis 
and  repuliions  :  But  iron  and  brais  do  not  un-» 
derftand  the  force  of  fuch  Phik)fophy.  What 
would  the  Chymift  do,  without  his  fbrnaces 
and  his  refrigeratories  ?  Hence  |>roceed  all  his 
leparations,  liiblinrations,  condenfations,-  fixa- 
tions, digellions,  cbrjltallizations,  and  fuch 
like.  With  the  help  of  thelc  natural  caules, 
very  few  things  are  too  hard  for  him;  but 
without  them,  his  whole  Art  would  be  at  a 
fhnd.- 

25!?.  *•  The  Chemift  fees  this  and  confefl^ 
es  it:  He  cannot  but  oblerve  the  ules  of  fire 
and  air  within  the  fpliere  of  his*  Laboratory ; 
and  is  thence  naturallv  led  to  aeknowledoc  their 
fxlcs  m  the  greater  opefaticms  crit  Nature.  Hence 
it  comes  to  pafe,  that  4icre  are  few  chemical 
Writings  extant,  which  will  not  a&rd  ibme 
light  to  a  natural  PhHoibpher;  but  above  aU 
others,  the  Writings  of  Dr.  Bscriasv<r  ought  ta 
bevilueJ  ca  this  accouat/'  259. 
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!8i59/  •^  What  fruit  then  can  be  cxpc<a»d 
from  the  labours  of  any  difquifitor,  where  he 
neglects  thefe  elements,  and  would  baniih  them, 
to  make  way  for  fuch  caufes  only  as  can  ope- 
rate in  a  vacuum  ?  He  muft  of  courfe  deface 
the  chief  beauty  of  nature ;  which  is  no  where 
fo  confpicuous,  as  in  the  dependence  that  is 
cftablifhed  between  efFeds  and  their  caufes ; 
and  muft  empty  the  world  of  its  matter  and 
mechanifm,  only  to  fill  it  with  difficulties  and 
myftenes.  If  be  deftroys  the  connecStion  between 
the  parts  of  matter,  he  miul  prefent  us  with 
^h  a  pidlure  of  nature,  as  can  refemble  na- 
thing  but  the  bones  of  a  fkeleton,  which  cannot 
ftir  one  ftep  upon  natural  principles  :  Whereas 
the  Work  of  God  is  wortliy  of  its  Author,  and 
the  frame  of  Nature  is  a  perfed:  and  well  con- 
xied:ed  body,  furnifhed  with  all  its  proper 
mufcles  and  ligaments.  The  bones  are  united^— 
moved,  and  lifted  by  the  mufcles  :  If  an  Ana- 
tomift,  in  defcribing  the  wonders  of  the  hu^ 
-man  franie,  fliould  leave  out  thefe,  he  mufl: 
fuppofe  the  bones  to  move  themfelves ;  after 
which,  he  might  go  on  to  argue  againfi  the 
mufcles,  as  things  ufelefs  and  unneceflary,  mere 
pbftacles  to  the  free  and  eafy  motion  of  the 
bones  within  their  fockets ;  and  then  he  would 
})hilofophi;ze  jiift  as  they  do,  who  forget  that 
^uid  matter  of  the  Heavens,  by  which  dl  other 
things  are  moved  and  conneifted  togetlier,  and 
place  occult  powers  in  the  folid  matter  of  tha 
^leftial  Oi\»:\ 

Hbh  3^  260. 
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SECTION     z6q. 

A  brief  Account  of  Magnetifm. 

i'^)J('^  A  V I N  G,  I  hope,  irrefragably  fwo^ 
H  ^  ved  that  an  adtive  Matter  exifte  in  Na-* 
()Kjrf^  ture,  as  well  as  a  paflivc,  and  th^t  tht| 
former  k  real  a4id  true  JPire  %  I  {haU 
jiow  proceed  to  inquire  how  far  that  adivtt 
Printiple  may  be  reafonably  fuppofed  to  be  con* 
i:erhcd  in  pbdiicing  the  various  Ph^i3m)mena 
ofMagnetilm. 

261.  Now  Magnets  are  of  two  kirtdsj  na^ 

tural  and  artificiaL-f— By  nacUral^  I  mean, 

not  only  the  Load-ftone,  but  all  iron  Bars  tha^ 
by  long  ftanding  in  a  vertical  pofitiori  have  ac-? 
quired  a  magnetifpi,  that  is,  Pfoprtie^  iimilat 
with  thofe  of  Loadftones :  Thefe  I  alfo  call 
liatural  magnetdi  fince  they  naturally  acquire 
the  magnetic  virtues ;  and  this  is  fuch  an  im-^ 
portant  hint,  that  were  it  duly  attended  to,  it 
jnight  condu^a:  us  to  a  fatisfadory  explication 
pf  that  difficult  and  myfterioiis  bratich  of  Phi-*^ 
lof^phy.  ■■■  ■  ■"  The  moft  remarkable  of  theft 
bars  are  thofe  on  Towers,  and  in  the  WindoWk 
of  the  moft  ancient  Buildings,  fuch  as  Monafte* 
ties.  Churches,  &c^  fome  of  which  exhibit  * 
Magnetifni  q^ore  powerful  than  <he  Loadllon^ 


:  262.  Mr.  BdyUoUtr^es  **thkt  the  iroti  bars 
^*  of  Windows  by  having  flood  very  long  in-aa 
^*  ereft  pofture  grow  magnetical,  infomuch 
^'  that  if  the  rtotth  end  of  a  poifed  Needle  bo 
«  applied  to  the  bottom  of  it>  that  end  will 
^^  drive  thS  Needle  aWay  and  attraft  the  fouth- 
'*  ern  ^  and  if  the  Needle  be  raifed  to  the  up-< 
^*  per  part  of  th#  bar,  the  north  end  will  b<» 
M  attracted,  and  the  fouth  end  repelled.''  Th* 
tmth  of  this  i  have  frecjuently  proved  at  th» 
bars  of  different  Windows  in  the  Cloyllers  of 
the  Cathedral  of  Worcefter.  . 

5I63.  M.  Ijewenhoeck  gives  lis  an  account  of 
ftil  iron  crofs,  which  was  fuppofed  to  have  ftood 
on  the  fteeple  of  tt  Church  at  Delft  about  2da 
years,  feme  pieces  of  which  he  procured  that 
had  a  ftronger  magnetic  virtue  than  two  Load- 
ftones  which  he  then  had  in  his  cuftody,  and " 
fo  hard  that  nd  file  would  touch  them.  Phiiofi 
Tranf.   No.  371.  p.  72. 

But  the  aforefaid  property  in  fuch  ancient 
vertical  bars  of  iron  is  fo  Well  known  as  not  to 
Xie^d  any  farther  ptx)of. 

.  264.  As  to  Arf^cid  Magnets^  there  are  va^ 
rious  methods  of  making  th6m  :  What  feemg 
to  have  afforded  the  greateft  light  into  their 
formation  was  the  PhaBnomeiia  exhibited  by 
thofe  vertical  iron  bars  aforementioned*.  Thia 
was  the  ready  road  to  condud  us  to  the  know- 
Jedge^  that  a  fubtile  elaftic  fluid  was  inceflantly 
paffing-^  through  every  commn  vertical  fod  ot 
♦  Tdngs,  Pokers,  ©^^ 

bar 
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tiJir  of  iron,  and,  in  a  word,  that  iueh  a  fubtite 
iEthcr  wa8  perpetually  and  fwiftly  paffing  from 
the  upper  Regions  to  the  Earth  and  all  rarefied 
parts,  but  the  moft  eaiily  and  freely  through 
"  thofe  iron  and  fted  vehicles. 

265,  From  hence  it  appears  that  what  we 
term  Magnctifm  is  communicated  to  Magneto 
by  means  of  a  fubtile  Matter  conftantly  pafliiig 
through  them ;  and  what  feems  to  put  it  paft 
difpute^  16  an  experiment  of  the  ingenious  Dr. 
Franklin.    SceP^rtllL  Sed*  j^d^  237.  238*: 

266,  On  trying  the  eiFeAs  of  common  iro» 
bars  when  brought  to  the  Compafs-needle,  I 
found  them  poffefled  of  the  fame  Property  with 
the  other,  though  in  a  much  le&  degree^  See 
Note^  p.  407. 

267,  Why  iron  or  fteel  bars  (hould  render 
that  Phaenomenon  more  conlfpicuQus  than  any 
other  kindx)f  metal,  is  a  fecret  not  yet  fathom-* 
ed;  but  the  efFedls  of  thofe  experiments  alon^ 
fufficiently  evince  that  a  more  fubtile  aftive^ 
agent  exifts  than  the  conjmon  air,  or  even  than 
the  fubtile  fluid  latent  in  the  pores  of  grofs  bo* 
dies,  fince  we  find  that  capable  of  pervading 
that  very  iEthpr  itfelf  in  their  interftitial  vacu-r 
ities.  Philofophers  will  therefore  be  much  left 
cmbarraffed  than  heretofore,  for  a  phyfical  Prin^- 
ciple  capable  of  penetrating  the  inmoft  recefl!'-^ 
cs  of  the  denfeft  bodies,  to  enable  them  to  gra-- 
vitate  or  defcend  :  And  is  not  this  the  Agent 
that  caufeth  matter  to  cohere  ? 

;j68.  Froni  the  foregoing  Reafoo^ng  it  plain-* 
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If  appears,  that  the  comparing  of  Magnets  td 
the  Earth,  and  kying  it  down  as  a  firft  and 
fundamental  Principle  that  every  Magnet  like 
f/jat  was  pofleffed  of  two  Poles^  an  Equator,  and 
an  Axis,  was  very  far  from  the  fureft  way  to 
inveftigate  a  true  Theory  of  IVIagnetifm,  fince 
by  Poles  in  the  Earth  we  mean  fixed  points  ? 
whereas  when  we  examine  what  are  termed 
Poles  in  a  Magnet,  we  find  them  of  the  molt 

fugitive  and  mutable  nature,  and  may  be  re- 

verkd  at  pleafure,  and  this  in  many  cireum-» 
ftanccs  almoil  inftantly,  and  not  onfy  fo,  but 
the  Magnets  themfelves  may  be  multiplied  and 
divided,  ai>d  yet  each  one  will  retaia  all  the 
properties  of  the  firft. 

269.  Thefe  Qualities,  lb  remarkably  ob fer-« 
vablein  every  feftion  of  a  Magnet,  reminds  me 
of  the  fimilar  properties  we  find  in  that  prodigy 
of  Nature,  that  Aqua  tic- vegetative-animal  call-* 
ed  a  Polype^  of  which  we  are  credibly  informed, 
that  if  the  Tail-end  of  the  Body  be  cut  oft*  the*  — 
reft  of  that  furprifing  Creature  will  almoft  im-' 
mediately  after,  purfue  its  prey  with  vigour; 
and  not  only  fo,  but  another  Tail-end  of  the 
fame  kind  will  vegitate  to  limply  the  place  of 
the  firft,  ^nd  that  the  fame  veeetatian  will  fbl- 
low,  even  though  the  Head  were  cut  off;  and 
what  is  ftiil  more  wonderful,  if  it  be  divided 
in  tlie  midft,  it  will  not  even  then  be  deftroyed, 
but  fo  far  from  it,  that  it  will  by  that  means  be 
multiplied  into  two  of  the  fame  kind,  each  of 
thcni  perfect ;  for  not  only  out  of  the  foreracft 

half 
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tilf  i  TaU'^nd  will  gerr^inatp,  b.ot  put  oS^t^ 
Jtind^r-part  fprouts^  ^  Head  alfo*.-^-— rWheth^ 
thi^  accoiwt  of  th?  Polype  be  true  or  fabulPW 
U  not  matqri^,  but  fometh^ng  analogous  to  thig, 
^ould  appear  in  Magnets,  if  wq  fuppofts  smat^ 
tracing  and  a  repe/Img  Vole  in  every  ope ;    fqr 
if  either  end  of  the  Magnet  becHt<3|]i[i  thpqgh 
beyond  the  part  where  the  Pqje  is  fuppQied  to 
lie  fituat^di  yet  a  Pole  of  the  fame  kind  ia 
dnf^antly  generated  and  a<St;s  as  vigoroufly  as  the 
trft :   And  if  thq  Magnet,^  like  the  Pdypie^  W 
4ivid?d  in  the  njidft,  if  is  njultipUed  into  two* 
fpr  that  which  wfts  the  North  end  of  the  raag?* 
netical  bar  becomes  $  com  pleat  Magnet,  a 
South  pole  being  immediately  generated  ^t  the 
D?W  Soyrth  end  of  it ;  and  in  like  manner,  the 
South  half  of  the  original  bar  becomes  a  com-* 
pleat  Magnet  alfo,    for  a  new  North  pple  is. 
Ulimediately'  formed  at  the  N&rtJ^  end  Qf  it,  - 
270.  Since  then  fuch  a  variety  Qf  Expcri-i 
inents  moft  evidently  point  put  ip  naaterial  a 
miftake  as  that  of  fqppofing  two  Poles  in  every 
Magnet,  the  one  to  attract  and  the  other  to 
fepel^  which  proves  to  be  cwlythe  ingfefs  of  the 
magnctical  virtue   at  the  South  part  of  the 
Magnets  and  the  South  ends  of  Coijipafs-rNce-^ 
de$,  and  its  .egrefs  at  the  North  1    las  alio  aa 

•  *  That  fuch  a  fpecies  of  Creatures  exift  is  certaii^ 
I  having  formeriy  feen  fcveral  of  them  which  were 
tcpt  in  a  glafs  Jarr  of  Water  till  a  fevere  Winter 
•kiU'd  thcra.    . . 

ingrefe 


(425) 

iflgrelfs  stt  the  upper  end  of  a  W  o/  Itofli 
and  an  egrefs  at  the  bottom.  So  long  as  w«* 
l*^ere  ignorant  of  this,  innumerable  ambiguities 
and  unfurmountable  difficulties  muft  be  inevi-* . 
tably  difFufed  throughout  that  branch  of  phf^ 
fical  Science,  Magnctifmj 

271.  Butunlefs  we  attend  raoft  ftridtlyta 
that  exceffive,  that  exquifite  rarity  and  dafticity*: 
which  Sir  I/aac  difcover'd  in  ^ther  and  is  no>V 
verified  in  the  eledtrical  Fluid,  we  {hall  be  in 
imminent  danger  of  lofing  the  guiding  Clue^ 
and  then  almoft  all  that  is  valuable  will  bel'oft 
along  with  it;  for  upon  thefe  two  effential- 
Properties  the  whole  Myftery  is  difcover'd  to 

depend. --^  I  fhall  next  endeavour  to  render 

my  meaning  more  plain  with  refpedt  to  fueh  a 
guiding  Clue. 

272.  It  hath  been  already  obferved  that  thd 
exiftence  of  a  Pneuma,  or  fuch  a  Spirit  ofM^ 
iher  as  aforementioned  is  obvious^  not  only  in 
cleftrical  Experiments^  but  in  other  Phaenome^ 
na  of  Nature*  The  particular  Experiment  td. 
which  I  (hall  firft  refer  is  that  which  we  find 
mentioned  by  the  ingenious  and  honourablo 
Mr.  Boyky  which  Experiment^  Aough  in  feem- 
ing  miniature,  may  notwithftandingbe  account- 
ed a  leading  one  to  farther  difboveries  fince  it  ist 
purely  phyficaL 

273*  ^'  To  fhew,  lays  he,  that  the  particu-* 
lar  and  ufual  manner  of  exciting  eleftrical  Bo- 
dies by  rubbing  them  is  not  always  neceflTary^. 
I  took  a  large  piece  of  good  Amber,  and  having 

I  ii  in 
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!*  iSummer-rtioiniiigv  w^rilft  the  Air  was  jtt 
C00I9  atrd  finding  td:Nit  it  would  WDt  witkont 
being  exchedy  attraK^t  x  fight  bod^r,  I  retnored 
it  into  the  Bun*beains^  tiQ  tbef  haid  made  it 
moderately  hot  ;^  atidi  lda«n  fcFund,  k  tvad  acqul* 
red  an  attradtive  virtue ;,-  ajid  that  not  only  m 
one  particular  placr,  as  when  it  is  excited  by 
lUbbing,  but  in  Icveral  diftaamt  places  at  once**' 

274.  In  thai  Experiment  ^e  Eqtu-Iibriiifi^ 
iras  firft  deih'oyed  by  nocans  of  the  Sun's  beiama^ 
ftriking^  on  the  ekdrical  fluid  fixed  iin  the  pores 
at  the  furface  of  the  amber :  For  although  hyt 
bting  firmly  fixed  in  die  amber,  it  is  prevented 
from  moving  out  of  iti  yet,  being  exceeding  fuf* 
c^eptibte,  and  at  the  fame  time  &>  impatient,  as  it 
were,  of  the  leaft  fri^on  or  attrition^  that  not- 
withftanding,  I  fay,  it  cannot  move  out,yct,  from 
the  efFeAs  of  experiments,  its  inffoence  or  ema- 
nation appears  to  extend,  to  fome  difkance  from 
the  furface,  and  by  means  of  the  elailic  parti- 
cles which  form  thole  limits,  the  furrounding 
Air  is  buoyed  up  and  bwne  away  from  the 
amber,  though  not  fo  as  to  terminate  in  a  ma- 
thematical fuperficies,but  grows  gradually  from 
the  eleftrical  body  more  grofs  till  at  the  fartheft 
part  of  thofe  aetherial  limits,  it  becomes  equally 
grofs  with  the  common  air  furrounding  thafc 
rare  limits,  which  limits  are  no  fooner  formed 
than  the  Pneuma,  E//e/ice,  or  Spirit  ruflies  in  to 
reftore  the  deflroyed  equilibrium,  and  drives 
-    -  -  „_^ —       I 

*  Mr.  Boyle's  Works  Vol.  I.  p.  400.  Shaai'^ 
Abndgemeat*  lighc 


lisrbt  bodies  into  thst  vacuum  or  taoil  rarefied 

275*  Since  then  a  more  fubtile  Agent  thaa 
[even  the  veiy  electrical  fubtile  Medium  itiel^ 
[is  fcD  clearly  difcover'd  to  pais  through  i^ertical 
.bars  of  iron,  horizontal  bars*,  and  oven  thro' 
*ib  denfe  a  body  as  'Glafs, '  and  that  as  freely  as 
^if  nothing  were  in  the  way,  like  tiie  magnetic 
(virtue;  coniequently  by  Sir  J/iji:*$   i&  and  ad 
iluleg  erf  Reafoning,  the  fubtile  Ageiit  concern- 
ed in  Magnetifm,  and  the  foremendoned -Pi/dz^- 
ma^  niuft  be  one  and  the  fame  identical  Prin- 
ixnple  in  different  forms ;  And  fincc  efcaping  to 
tthe  moft  jrarefied  parts  is  a  moft  .pfcdominant 
|irope0fity  of  that  fubtile  fpirit^  is  it  not  from 
iicnce  leafonable  to  coiiclude  that  when  the 
ifame  \Pnetmm  m  arrived  at  die  Earth  from  thse 
upper  regions,  and  theXame  propenfifcyofjefbaf- 
'^lping  to  the  moft  rare  'parts. ffiU  prevailing,  that 
joioil  rare  part  appears  .from  the  effeds  to  be 
I  in,  ©r  toward  the  Nortli,  fince  we  find  J:he  fame 
iftftjtile   Agent  readily   pafiing  through  ^eveiy 
Compafe-needle  from  fouth ward  to  northward? 
276*  What  then  can  be  the  particular  part 
f  iwhich  is  lb  ve^  much  rarefied,  as  to  caule  that 
I^Ecvailing  tendency  of  this  adlive  Agent  to- 
^'>vards /j6^^  more  than  to  another?  .k  it  not  the 
agnetic  pole  or  point,  towards  which  the 
miagnelic  needle  is  always  directed  ?    Is  it  Jiot 
!fealbnable  1  fay  to  fuppofe  thefe  things^  fince 

*  Such  as  tlie  Mariners  Compafs- needle. 

ll'iz  '     they 
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they  are  etch  of  them  agreeable  to  experimeat 
and  long  obfervation,  and  conlcquently  not  dif** 
agreeable  either  with  Reafon,  mechanical  A- 
gency,  or  Sir  Ifaac's  Rules.  But  more  of  this 
when  I  come  to  treat  of  the  Fariation  of  the 
Mariner's  Needle, 

277.  When  all  the  moft  material  parts  of 
this  Chapter  are  laid  together  and  diJigently 
compared,  may  we  not  fately  infer  that  enough 
hath  been  fhewo  to  convince  us,  that  there  can 
in  fadt  be  no  fuch  things  as  tliofe  points  called 
Poles  and  Equators,  either  in  iron  bars  mag^ 
netically  impregnated,  or  in  natural  Magnets? 
For  if  that  were  allowed,  we  mull  be  obliged 
to  allow  the  fame  Poles  and  an  Equator  to  every 
common  bar  of  iron,  lince  we  find  the  fame 
property  in  every  bar  fo  long  as  it  is  held  in  a 

-irertical  pofition,  only  in  a  lefs  degree. 

278.  If  it  be  aiked,  what  I  ftiould  gain  that 
could  prove  ufeful  either  as  to  Magnetilm  in  ? 
general^  or  in  explaining  any  one  Sngle  diffi^ 
culty  relating  to  that  ^bftrufe  fubjeft,  provided 
I  could  get  fairly  rid  of  iuch  Poles  in  Magnets  ? 

I  anfwer  as  before,  when  reafoning  on  the  dif- 
jculties  attending  the  ambiguous  fubjefl.  Fire  ; 

^79,  That  every  iingle  Error  is  generally* 
jrodudlive  of  many  others,  and  elpecially  if  fucn 
Lrrors  are  concerned  in  Fundamentals  or  Firlt 
Principles  i  for  thereby  the  plaineft  fubjeA  i^ 
frequently  render  d  the  moft  difficult  i  This  is 
fp  well  known  as  to  need  no  fort  of  proof*  The 
fur<?fl  method  therefore  muft  be  to  endeavour 

to 
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to  get  rid  of  every  Error  we  fueet  with;  for  th© 
,  more  of  thole  obilacks  are  removed*  the  mor# 
I  clear  and  open  will  be  the  way  to  truth. 


i ,  ^^m'^^'^'^*^'^'^'^^^'^'^'^'^'^^^^'^'^^^^^ 


CHAP.     XVI.       Part  III. 
SECTION    280.^ 

^ohefion  conftd^rd    as  to  its  phyjical 

Caufe, 

;'^i^"^  L  T  H  O'  I  may  poflibly  appear  hete- 
A  ^  rodox  to  ibme  in  the  Articles  of  roy 
^^^5(  philofophical  Creed,  which  I  ex- 
hibit to  the  World  in  the  prefent 
Publication  j  yet  I  perfuade  mylclf  the  Autlio- 
'  ity  I  receive  from  the  concurrence  of  many 
eminent  Authors  in  the  fame  Sentiments  will 
fo  far  apologize  for  me,  as  to  procure  me  a 

cool  and  impartial  Hearing.-. Amongft  the* 

Advocates  for  my  Opinions,  Mr,  Jones,  fo  Qiien 
•before  quoted,  is  far  from  being  unworrhy  of 
our  attention.  On  the  Topic  of  Cobijion,  he 
makes  the  following  judicious  Remarks. 

281.  '*  Initead,  fays  he,  of  fetting  out  hero 
ivith  recounting  all  the  minute  Phaenomcna  of 
papillary  tubes,  fponges,  drops  of  quick-filverp 
&c^  &c^  which  bav?  all  been  enliiled  as  IfZi 

many 
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msmy  unleniaWe  pnoofs  of  an  atrraaion  of  co* 
fee6o4i ;  tliough  Sir  IJkac  Neurtm  hitnfclf  (more 
modeft  'wjch  ail  his  knowledge^  chan  Ibme  who 
'  have  retailed  his  doftrines  to  us)  propofcs  none 
cjf  thefe  with  any  thing  more  than  a  fafprcion, 
or  a  conjefture  concerning  them ;  and  fome 
of  them,  as  I  could  eaffly  Ihew,  have  not  beea 
fairly  reported  or  fufficiently  inlpeded^  I  dcfire 
it  may  he  confidered^  ■  all  tlie  evidence  of 
this  fort  is  negative  ;  and  owes  its  vs^hole  worth 
to  an  arbitrary  fuppoittian,  that  d^e  air  is  the 
miy  mechanical  agent  in  nature  ^  and  that 
merely  through  the  wafit  of  another,  we  muft 
have  recourfe  to  immaterial  qualities,  exerted 
by  the  particles  of  die  bodies  thenifelves ;  there 
bOTig  ^mbing  e!fe%  to  ivhicfh  tJhefe  eflfefts  cam 
be  aforibed.'* 

aSs.  '**  To  al!  this,  I  oppofe  iflic  following 
f^tive  mfttter  ofiad,  worth  an  ^hundred  little 
cEPfticsfl  eiflperiments,  concerning  which  nnrucTi 
msty  ht  iaid  on  fcoth  -fides,  while  very  little  lii 


iandorftood  on  either.    It  is  thie- 


Natnre  ig 


I 


4 


f 


|)rovuded  with  tthe  element  of  fire,  a  materidl 
agent  cxf  fufficieiit  force  and  fubtiity  to  osrer^ 
43ame  ^and  undo  the  ftrongeft  cffei3:s  ^tjlgarly 
afcribed  to  cohefion.  And  as  lihe  defign  of  oar 
infinitely  wife  and  bountifubCreator  in  appoint- 
ing a  material  agency,  was  t©  build  up  rather 
th^  to  deftroy,  to  |jromotc  and  ^rrelbrve  zxk 

*  See  Mr.  Rownmg^s,  account  of  die  capillary 
4pbc  in  tlic  f  ret^ce  |o  his  Syftem  df  ilMofqphy, 

©rderly 
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ordeiiy  diljbofitLoa  in  bodies,  at  leaft  as  m^clf 
or  more  than  to  caufe  tlieir  diiroUition ;  it  m 
midtnt  ta  reafem^  die  iame  agents  ad:ir>g  with'" 
fome  difference  of  condition  and  circamftartces^ 
ranft  be  fiifficient  to  d&  both.  The  Air  when 
ftirred  in  to*  n  tcmpeft  witl  tear  an  Oak,  up  hf 
the  foots  J  but  was  this^  the  fole  end  oi*  its  cre^ 
atlon  ?  Docs  not  the  litn:te  :;>ir  aflift  tlie  oak  and 
all  other  trees,  in  thtir  growth  ?  and  does  it  mM 
ncHirifh  aiad  preforve  many  more  thaa  k  de-^ 
ftroys?" 

283.  "Fifc^  artother  element,  hath  in  like 
manner  its  different  otikes  ^  and  we  may  hope 
to  gain  ibme  light  into  its  more  fecrct  opera- 
tions* if  we  argue  by  analogy  from  one  of  ihefe 
to  the  other.  That  Fire  is  the  great  catholic 
ditfolvent  of  nature,  the  Chymifts  have  all  bcea 
ready  enough  to  confels ;  that  it  can  unite  aa 
well  as  feparate^  oaght  not  to  be  doubted;  tho** 
it  is  what  few  will  believe,  iinlefs  they  are  pof- 
teffed  of  patience  and  perfeverance  enotigh  te> 
go  through  a  clofe  enquiry.  However,  thia 
matter  is  not  fo  very  difiiciilt  as  they  may  ap- 
prehend/' 

284.  '•  Let  us  confider  tins  agent  a  while 
in  the  firft  and  beil  known  of  its  capacities,  I 
mean  as  a  diBblvent.  The  particles  of  mercury, 
from  the  fphericity  of  its  drops,  fhould  feem 
to  be  endued  with  a  ftrong  attradion  ^  yet  theie 
particles  will  eeale  to  have  any  cobefion,  and 

■  be  feparated  inio  fumes  by  a  degree  af  heat  but 

■  liulc  exceeding  that  of   bojUng  water.    Th« 
I  partick$ 
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particles  df  water  are  alfo  faid  to  T>e  endued 
with  the  like  virtue  :  Yet  the  agency  of  fire 
win  very  foon  relax  their  cohelion,  as  appears 
by  a  fenfible  diminution  of  their  fpecific  gra-' 
vity.  The  iame  fire  aifling  with  a  ftill  greater 
degree  of  force,  will  at  length  totally  diffolve 
their  union,  and  raife  them  aloft  in  fteam  or 
vapour-  The  ordinary  heat  of  the  Sun  has  a 
like  effedt  on  the  Ocean,  All  other  fubftances, 
as  well  folid  as  fluid,  are  fubjed  to  a  feparation 
of  their  parts  by  entrance  of  fire:  The  hardeft.^ 
of  metals,  how  clofely  foever  their  parts  may 
be  connected,  are  eafily  diffolved  and  render  d 
fluid  by  the  heat  of  a  furnace/' 

285*  **  ConlabefaBatus  rigor  aurlfihitur  aftu* 
If   Nature    then   is  provided   by  its   Author 
with  an  element  of  fuch  power  and  adivity, 
as  enables  it  to  overcmne  the  ftrongeft  cohefions^ 
it  cannot  be  deftitute  of  an  agent  powerful 
enough  to  caiije  them  :  If  it  can  do  the  greater, 
it  muft  certainly  be  able  to  do  the  lefs.    And 
without  much  difputing,  do  we  not  find  it  to 
be  thus  in  fail  ?  For  the  iEther,  ading  below  ^  ^ 
certain  degree,  will  confolidate  the  particles  of  ni 
water  into  ice  :    If  it  aits  above  that  degree^ 
it  keeps  the  water  fluid  :    If  to  an  higher  de- 
gree, it  renders  it  more  fluid  :  If  to  an  higher  ^k 
ftill,  a  total  feparation  of  the  parts  will  enfue.  ^ 
But  if  thefe  parts  mount  up  into  the  head  of  an  ^ 
alembic,  where  the  action  of  the  fire  is  difife- « 
rent,  they  are  united  again  into  a  well  conned-" 
cd  body,    Thefe  eifeds  being  aiiiwerable  m 
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every  In  fiance  to  the  aftivity  and  condition  of  a 
materml  agent,  what  neceffity  is  there  for  call- 
ing in  the  ailirtance  of  an  nnmechanicali7//r<7r-^ 
tion  i  The  work  may  certainly  be  done  without^ 
it*i  mdl  am  vtfrily  petfuaded,  fnch  a  principle , 
Would  never  have  been  feridully  defended,  if  the . 
agency  of  fir^  had  been  fearched  Into  as  it  de- ' 
ferves.  If  I  can  fee  the  effed:s  vary,  as  oft  as^ 
there  is  any  change  in  the  clerrient  of  fire,  I  am " 
compelled,  by  all  the  rules  of  Reafon  and  Phi-^ 
loiophy,  to  underftand  this  element  as  tlie  im-. 
mediate  r^;^^  of  thefe  effeds,  and  rnuft  receive- 
it  as  filch,  till  it  is  demooftrated  to  be  inade-^ 
qnate ;  the  contrary  to  which  hath  been  de-* 
monfl rated  already,  and  might  be  farther  coa--^ 
firmed  by  Idnie  other  eKperiments,  which 
might  here  introduce,  if  there  were  any  occa-^'l 
fion  for  them/' 

a86.  "  The  Cohefion  of  bodies  by  the  adior 
of  this  fluid,  may  be  111 tift rated  and  confirmee 
in  a  familiar  way  by  fome  parallel  effeSs,  in  the 
explication  of  v/hich  we  are  all  agreed/' 

287.  One  of  the  experiment's  Mr.  yones  re^ 
fers  to,  is  what  is  known  by  the  name  of  the  1 
Magdeburg  experiment  j  but  ^s  Mr.  HaiihJ^A 
hee  has  been  more  circumftantial  than  Mr,  Jonefk 
in  relating  that  experiment,  and  sjfo  improvecf  J 
it,  by  varying  it,  I  fhall  briefly  give  Ms  accounfj 
of  it. 


^*  lintid  non  fimt  mukiplicanda  abfcjue  neceffitate; 
K  k  k  288. 
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4^8.  He  took  two  brafs  Hemilpheres  o£ 
tfuree  inches  and  an  half  in  diameter^  well  fitted 
to  each  other^  and  had  prepared  flich  an  appa^ 
ratus,  that  inftead  of  eidiaufling  the  air  out  of 
diem^  he  crouded  an  atmolphere  of  air  extras 
ordinary  on  their  external  fnrfaces,  which  he 
could  eafily  difcover  by  means  of  a  mercorial 
gage  prepared  for  that  purpole,  after  which  it 
required  full  140  pouads  to  leparate  them. 

289.  He  proved  farther,  that  if  the  e3q)eri- 
ment  was  varied  into  the  form  of  the  Mag* 
deburg  Experiment,  i.  e.  by  exhauiting  the  air 
out  of  them,  they  (till  required  the  fiume  weight 
to  feparate  them. 

290.  What  proved  ftill  more  plainly  that 
this  Cohefion  was  not  the  cSkSt  of  ludioa  or 
any  thing  bordering  ofot  Attradion>  but  mere- 
ly the  preflure  and  fjpring  of  the  external  Air, 
was  the  next  variation  of  the  experinoexxt ; 
when  he  not  only  exhaufted  the  Air,  as  in  the 
Magdeburg  Experiment,  but  having  exhauiled 
the  Hemilpheres,  he  out  them  into  his  ccnat- 
prelfing  Engine,  and  mje<Sed  an  Atmoi{^scrc 
cxtraordinar}'  on  them  as  in  the  firtl  experi- 
ment; at  which  time,  280  pounds  was  n<A 
fufiicient  to  part  them ;  v:z.  double  the  weight 
which  was  necelTary  to  part  them  before^ 
And  now  I  iholl  return  to  my  Author  Mr.  ysfucs 
again. 

291-  He  proceeds  tbu>,  p.  150.  **  If  thi> 
reaibning  is  jull,  the  tranlition  from  the  furfa- 
CCS  cf  die  bn&  hemilpheres,  to  the  coheiioa 


TS-T 


('4y ) 


brift  itfelf,  will  not  he  dJfficuft;   For  let 

Lthis  brafs  be  thrown  into  a  furnace.  It  fooJi  grows 

\ttd  ;  and  as  the  heat  increafes^  it  becomes  in  a 

^manner  tranfparent ;    The  matter  of  the  fire 

penetrates  into  the  body  of  the  metal  i    and 

when  the  medium  within  is  nearly  in  the  fam^  - 

[coodition  with  the  medium  withoutj  the  brals 

ifnnSf  and  there  is  an  end  of  its  cohefion-    Aa 

lefFe(5t  which  is  thus  made  to  ceafe  in  a  mecha^ 

nical  way,  may  bd  produced  in  the  fame  way;. 

[•^nd  if  the  entrance  of  the  fire  (as  we  argued 

^  above )  diflblves  and  feparates  the  parts  of  the 

metal;    the  exterior  preffure  of" the  fame  ek- 

meat,  though  in  a  different  condition,  was  the 

true  caufe  of  their  cohefion. " 

392-  ^*  Deny  the  exiftence  and  preffure  of 
the  Air,  and  you  muft  have  recourfe  to  attrac- 
tion, or  fuffion,  or  an  incorporeal  agency,  to 
account  for  the  adhering  of  the  hemifpheres : 
Allow  but  the  exiftence  and  preffure  of  elemen*  - 
tary  fire,  (the  reality  of  which  is  manifeft  to  as 
many  of  the  bodily  fenfes  as  the  reality  of  the 
[^  Air,)  and  you  need  not  have  recourfe  to  any  of 
thefe  things  to  account  for  the  cohefion  of  the 
brafs/' 

293.  **  Between  thefe  two  effeds  there  will 
F  be  a  nearer  and  more  apparent  refemblance,  if 
the  hemifpheres,  inftead  of  being  evacuated  by 
the  machinery  of  a  pump,  are  heated  moderate- 
ly at  a  fire.  The  more  fubtile  fluid,  rufhing 
into  the  concavity,  expands  and  takes  the  place 
F  of  fonie  of  the  groffer  air,  or  rarefies  it,  as  we 

K  k  k  2  com* 
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[commoiily  fpeik.  In  this  ftatc  let  thetn  be  apf 
)!ied,  with  a  luting  of  ^y  kind  to  the  joint* 

land  dipt  in  cold  water  i  they  ^vill  adhere  as 
effeaaaliy  as  if  part  of  the  Air  hadl  been  witli- 

.drawn  by  exfu^tion.  In  like  nianncr,  when  the 

I  fire  ditTolves  a  mafs  of  metal,  an  extremely  fine 
and  fubtile  fluid  paffes  freely  through  the.  body 

^of  it:    But  as  it  cools,  this  medium  withio^ 

[having  nofrefli  fupply,  evaporates  in  part;  an4 

khe  remainder,  growing  continually  weaker* 
yields  to  the  fuperficial  prefTure  of  the  fame 
element,'  ih  a  colder  and  lefs  rartficd  llate ;  from 

[ivhence  the  whole  effeft  muft  follow  In  a  na^ 
turai  way;  and  the  agent  which  drives  the 
parts  together,  being  univerlally  prelbnt^  will 

,  Jceep  tliem  together,  till  it  is  again  counterad- 
ed  as  before*  If  any  experimentalift  (hall  here- 
after be  able  to  exhibit  one^  fmgle  inflance  of  a 
cohering  body,  where  he  can  prove  thp  inter- 
nal and  extenml  preflures  to  be  eqtmi  in  all  re- 
fpedts,  we  rr\ay  then  grant  him  his  attraftion  i 
we  may  confefs,  fuch  an  effect  is  not  brought 
to  pafs  in  a  fhyfical  way  |    and  that  we  under- 

►fland  no  more  of  the  caufe  of  Cohejim^  than  he 
has  expreffed  under  that  wordi  which  is  juil 
410th  ing  at  alL'' 

294*  Thy  following  is  another  inftance  of  a 
remarkable  Cohefion  performed  by  means  of 
the  preflure  of  the  common  Air,  which  may 
ferv*e  as  an  illuftrfition  of  the  former, 

295.  "  Let  a  ftop-cock  be  farten'd  to  the 

jieck  of  a  bladder,  tjiat  it  may  be  fcrew'd  upon 

the 
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e^work  of  an  Air«pump  :  -  Exhr^ull  the  Aif^; 
from  it,  and  having  taroGd .  the  ftop-cocky  to'-j 
prevent  the  Air  fFom  re-en tring,  take  it  otF  thej 
machine.  The  bladder  is  sow  rransformei  in- 
to two  flat  ikinst  pr  rather  fimilar  to  two  he- 
milphei^es  lb  clofely  applied  together^  that  the 
llrongell:  Man  cannot  raiie  one  of  them  half  aa 
i|ichitom  the  other;   for, jfuppoUng  the  blad- 
der to  form  the  area^^of  a  circle  lix  inches  in* 

upon  it$ 


diameter,  each  tide  is  prclTed  down 
fellow,  with  a  force  equal  to  396  pound,s/ 

296,  May  we  not  from  the  effects  of  thofc 
Ejcperiments  fafely  conclude,  that  we  ]>ave- 
made  a  difcovery  of  no  fmail  importance,  and 
obtained  ^Jght  of  the  caufe  frpn'^  whence  Co- 
helion  proceeds,  viz,  from  an  external  preflure? 
We  feem  to  have  been  hitherto  greatly  milla- 
k^n  concerning  that  Phenomenon  ;  believing 
that  an  immechanical  attraftion  was  the  caufa 
why  Bodies  cohere,  which  we  now  have  much 
greater  reaibo  to  believe  is  effeded  by  a  diffe- 
rent and  contrary  operation  of  Nature. 
j  297-  "  There  are,  proceeds  Mr.  jf«?;2^x,  ano^ 
tner  fort  of  reafoners  amongll  us*  who  feem  to 
glory  in  their  ignorance  1  and  have  precipitate-* 
ly  defied  all  the  PhUofophers  upon  Earth  to 
account  for  cohefion,  otherwife  than  by  the 
Power  of  the  Deity  immediately  interefted. 
After  the  extravagant  lengths  thele  Gentlemen 
have  gone,  for  the  fake  of  gaining  fome  credit 
tQ  I  know  not  what  metaphyseal  reveries^  they 
mull  be  endi;cd  wi|li  a  degree  of  candour  and 

in  sen  u- 
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^Ingenuity  rarely  to  be  met  with,  if  they  will 
'attend  to  atny  thing  of  this  kinB.  But  I  muft 
beg  leave  to  remind  them,  that  if  they  will  ac- 
'  cotjnt  for  Cohefion  by  immaterial  i  mpu Jfes  and 
[  niiracle.s,  they  ftiould  apcount  for  the  adhering 
of  the  two  exhaufted  hemifpheres  after  the 
liime  manner,  and  deny  that  the  Air  is  employ- 
ed as  an  inftrument  in  this  bufineft.  For  I 
iumbly  think,  it  is  confiftent  neither  with  the 
Wifdom  nor  the  Power  of  God,  that  he  Ihoiild 
ordain  an  inanimate  fubftance  to  prodace  fome 
cffedls,  and  produce  other  fimilar  effedls  by  the 
immediate  influence  of  his  own  divine  EffenGe^ 
:aufe  they  are  conceived  to  be  beyond  the 
reach  of  any  inftrument  even  of  M  contriving. 
Such  a  concluflbn  as  this,  no  pious  Man,  who 
Is  really  concerned  for  the  Honour  of  God^  can 
eafily  digeft  i  and  Mr.  Boyk,  I  am  perfuaded* 
would  never  have  admitted  it.  Nature  is  ex^ 
tremely  fimple  in  its  agency,  though  infinitely 
various  in  its  produftions  ;  It  Is  not  made  to 
aft  by  corporeal  impulfes  for  the  produ{ftion  of 
fome  effefts,  and  by  attraftions  and  fpi  ritual 
influences  for  the  produdlion  c^  others.  Of  this 
fimplicity  in  nature^  if  we  can  truft  to  their 
own  declarations,  Philofophers  of  all  ages  h^ve 
been  perfuaded ;  and  it  is  no  fault  of  mine, 
if  fome  of  them  have  unhappily  departed  fronci 
their  own  Rules/'  See  Mr,  Jones  on  the  firft 
principles  of  natural  Philof.  p.   155. 

298,  To  prove  that  the  Pneuma^  Spirits  or 
-  BJj'ence  of  Mther^  araongft  many  other  effirfts 

which 
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mhich  it  produces,  caufeth  matter  to  cohere/ f 
'lliali  firft  confider  the  effeils  of  two  particalar 
Experiments  in  Dr.  Dtfagu/iers  Courfe  of  Phi- 
Jofophical  Ledares,  Vol.  L  p.  183. 

299,  **  I  have,  lays  he,  applied  together  the 
}at  furfaces  of  two  fmall  cryftal  buttons,  with- 

feat  wetting  or  oiling,  which  have  cohered  ib 
rftrongly  as  to  hold  19  ounces  Troy  before  they 
[\v'ere  feparated,  when  their  contad  was  hot  a 

Circle  of  ofie  twelfth  of  an  inch  in  dianicter; 
I  in  which  cafc  the  preffare  of  Air  could  not  be 

jreater  than  the  weight  of  an  oiincei  becaufc  a 
Pcolumn  of  Air,  whofe  circular  Bafe  is  one  twelfth 
Ijbf  an  inch  in  dianaeter  weighs  no  more," 

300.  **  In  Metals  the  fame  is  evident,  but 
ipre  efpecially  in  Lead;  for  two  balls  of  Lead 

jf  about  one  or  two  Pound  Weight  each,  if 
jared  clean  with  a  Knife  and  applied  clofe  to- 
gether, fo  as  to  touch  in  a  Surface  of  about  one 
:nth  of  an  inch  in  diameter,  will  ftick  together 
as  not  to  be  feparated  by  a  lefs  weight  than 
}f  40  or  50  potinds,  though  the  preffure  of  the 
PAir  in  that  cafe  could  not  amount  to  one  fourth 
Tcf  a  pound.  '*  See  Philof,  TranC  No*  389* 
N.  B.  When  the  leaden  balls  are  clofely 
jjrefled  together,  it  is  neceiTary  at  the  fame  time 
give  them  a  little  twift.  But  my  prefent  bu-* 
inels  is  not  fo  miich  to  fhew  that  there  are 
Cfiirprifing  Cohefiofts  in  nature,  as  to  endeavour 
[to  aifign  the  caufe  of  them*-*— And  this  at* 
;mpt  will  be  not  a  little  facilitated  by  confi- 
[dering  the  force  of  that  ijivifible  pjutmur  ©r 

Spirit 
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^prrit  cf  Mi  hen  which  I  have  ib  often  men-^  * 

lioned  in  the  courle  of  this  Work>  the  tffeBU 

rf  which  are  moft  obvious  in  Magnets^  par-^ 

Ucularly  in  thofctetoa*d  artificial.    And  indeed 

lere  is  fuch  a  rtriking  fimilarity  or  rather  fame- 

aeis  between  Magnetifm  and  Cohefton,  that  t 

mvc  anticipated  many  of  my  Remarks  on  thd 

[latter  fubjet^  by  my  obfervations  on  the  former 

the  preceding  Chapter, 

301.  Since  the  Rev-  and  very  ingenious  Mf?' 

iiOng&fs  dilcovery  of  a  method  of  improvirig 

[Magnecifm,  and  of  rendering  It  intelligible,  hf 

l&ewing  not  only  the  above  mentioned  Phie-* 

Inomenon  exhibited  by  vertical  iron  bars,  hut 

laSy  that  the  Magnetifm  acquired  by  them  is 

[ftill  capable  of  being  much  increafed  by  tranf* 

I'ferring  it  to  other  barp,   a  Clue  feems  to  bd 

[given  us  to  direft  our  fteps  in  purfuing  the  true 

[Principles  of  Magnetifm  and  Cohelion. 

302-  Nor  are  we  lefs  indebted  to  the  accu-^ 
rate  labours  of  the  judicious  Mr.  Canton  on 
this  fubjed.  It  was  not  long  fince  thought  al-^ 
moft  a  prodigy  to  fee  one  iron  bar  fo  impreg- 
nated with  the  magnetical  virtue  as  to  raifif 
another  of  the  fame  lize  when  laid  upon  it  j 
bnt  that  Anifi  applied  one  upon  another^  and 
they  adhered  fo  clofely  to  each  other  that  I 
could  not  feparate  them,  but  with  fome  dif- 
ficulty, (the  force  I  employed  being  fufficient 
to  have  raifed  feveral  pounds  weight)  particu4 
Uriy  whea  I  lifted  my  hand  fairly  upright  i 
jhey  were  iodecdpaitea  with  much  morecafe^ 

if 
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if  I  drew  off  theappermofl  a  little  obliqaely, 
.  303.  Is  not  this  fomething  more  than  a  mere 
glifnple  of  Coheiion,  and  performed  by  the 
force  of  the  foremen tioned  Pneuma  or  Spirit  of 
jEther  lb  obvioufly  palling  through  thofe  me^ 
tallic  vehicles?  ^* 

304<  But  the  moft  pfomifing  way  to  obtain 
a  true  idea  of  the  manner  by  which  Cohefioa 
is  effed:ed>  muft  be,  previoufly  to  enquire  into 
the  moil  effeftual  means  by  which  it  may  be 
deftroyed*  To  effeft  this  it  feems  necelTary  firft: 
to  preniife  what  wc  find  afferted  by  Sir  I/i^ac 
Newton,  in  the  concluding  paragraph  of  his 
Principia,  and  confirmed  by  a  variety  of  the 
foregoing  Experiments,  particularly  thofe  con« 
tained  in  the  3d  Chapter  of  my  firft  Part*  viz, 
that  of  a  fubtile  Medium  exifting  in  the  pores 
of  all  grols  bodies,  which  fubtile  Medium  when 
coUedted  from  their  pores  by  the  aftion  of  the 
cleilrical  Apparatus,  proves  to  be  real  and  true 
Fire  in  the  ilriSeft  fenfc  of  the  word* 

305.  When  therefore  metals  are  to  be  melt- 
ed in  the  common  way,  it  is  not  necelfary  to 
'  introduce  any  more  fire  Into  the  pores  of  the 
metal  to  caule  the  fiifion.  All  that  feems  re- 
quifite  to  dertroy  the  Cohefioa  is  only  to  coni'* 
municate  a  iufficient  degree  of  heat  to  the  com-  - 
ponent  pans  of  that  Fire  already  in  their  pores: 
Accordingly  we  find,  that  as  foon  as  fuch  a  _ 
heat  is  communicated  to  it,  the  expanfion  of 
the  particles  of  the  fire  contained  in  the  pores 
becomes  iQ  violent,  that  the  parts  of  the  metal  are 
L  H  fepa- 
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lratcd>  i.  i.  a  fufion  enfues.    But  tio  fooner 

^is  the  violence  of  tliat  heat  a  little  aborted,  and 

^Jby  that  meatis  the  expanfion  of  the  particles  of 

the  internal  fire  Icllea'd,  than  the  former  colie- 

fion  of  tiic  grofs  particles  begins  to  take  place 

[mgaini  and  as  the  heat  more  and  more  dcereafes, 

kthat  cxpanCon  being  thereby  more  and  more 

^contrafted,  the  Cohefion  becomes  again  more 

and  more  compleat :  Or  in  other  words  : 

306,  The  Fmunm^  Efjence,  Spirit^  or  elaftic 

^prefling  Agent,  which  we  find  by  experiment 

to  be  conftantly  defcending  from  the  upper  Re- 

rgions  to  the  Earth  in  general  and  to  all  rarefied 

Jparts  in  paitiailar,  is  the  real  caufc  why  bodies 

Nddcend  with  fiich  force,  and  why  the  paits  of 

tthe  metal  cohered  before  and  after  the  fufion  ^ 

which  violent  prdling  force  of  that  agent  is  yet 

©vercome  by  the  more  violent  counterafting 

force  of  the  expanded  fire  in  the  pores  ©f  the 

.metal  when  {o  intenfely  heated,  that  is,  the 

Ir  violent  intumefcence  or  expanfion  of  the  heated 

Ire  in  the  pores  of  tlie  metal  overcomes:  the 

-daftic   preffure    even   of  that  very   Pneuma, 

which  before  cauled  the  parts  to  cohere,  and 

•  by  that  means  bears  it  away  from  the  mc^; 

ais  feems  dear,   fince  a  fijfion  immediately 

penfues,  and  continues  fo  long  as  the  fame  heat 

•continues;  but  as  before  obferved,  when  the 

l^^hcat,  and  confeqiiently  the  expanfion  of  th{> 

.inteinal  fire  kflens,  the  Cohefion  again  conilf 

'Hiences^  and  increafes  in  the  fame  proportion- 

3^7.  To  conclude  :    Cohefion  is  performed 

not 
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fiot  only  by  the  preflure  of  die  Atmofphcne,  ^ 
p  which  ads  only  upon  the  exterkr  furfaces  of 
^  Bodies^  but  more  extenfively  by  the  penetrating 
efficacy  of  the  Pneuma^  or  Spint  of  Mtbcr^ 
which  reaches  the  infernal  Receflcs  of  all  ma*- 
terial  fiibftances,  and  connefts  and  confbUdates 
ftH  their  Parts  together. 

308,1  (hall  now  conclude  thefe  Effays  with 
the  Words  of  that  refpcdlable  Author'  in  whofe 
corredt  Didtion  I  have  very  frcquenriy,  in  the 
preceding  Pages,  taken  the  Liberty  of  deliver- 
ing my  own  Sentiments, 

309,  *^  To  avoid  falling  into  grofs  Errors 
I  have  been  careful  to  feign  no  arbitrary  and 
abftradired  Idea  of  Nature;  but  have  exa- 
mined it  wholly  as  a  matter  of  fad:,  and  have 
hitherto  argued  from  obfervation  only,  in  order 
to  make  fuch  a  iketch  of  its  Outlines,  as  ihall 
be  like  the  original.  And  a  ftrong  likenefs  hath 
often  been  hit  by  a  very  indifFerent  Painter  j 
while  fome  finifhed  pieces,  which  have  (liewri 
a  mafterly  hand,  might  as  well  have  pafled  for 
the  figures  of  fome  fiftitious  charaders  in  a  ro- 
mance* as  for  the  Peribns  who  fat  for  them,  '* 

310,  **  With  regard  to  my  own  reputation 
as  a  Writer,  I  am  perfeftly  eaiy :  For  it  was 
neither  my  defign,  nor  my  defire,  to  exhibit  a 
pattern  of  eloquence ;  but  to  add  fome  little 
matter  to  the  common  ftock  of  ufeful  know- 
ledge. It  is  in  this  Ught  only,  that  I  could  wilh 
to  have  my  labours  accepted.  As  to  the  Author 
himfelf^  the  learned,  I  hope,  will  find  no  reafon 

to 
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to  look  upon  him  as  one  who  would  didatp  to 
thofe,  who  are  better  able  to  inftrudt  him;  or 
to  impofe  a.  belief  of  any  tiling,  which  is  not 
fupported  by  plain  argument,  ^d  undeniable 
evidence.  If  they  do  him  juftice^  they  will  re- 
gard him  only  as  a  fellow-enquirer  after  tbstf 
truth,  which  they  alfo  are  defirous  to  find;  ani|[ 
wiU  attend  to  him,  as  to  one^  who  takeis  great 
delight  in  the  Works  of  God,  and  but  little  m 
anv' work  of  his  own. '* 


The  End  of  the  Thi'rp  and  Hast  PART. 
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A  Brief  Theory  of  the 

North    Magnetic-Pole  j 

And  of  the 

Mariner's  Compals-Needle. 


^ 


3|5r^*^  T  may  perhaps  be  thought  foiire-. 
feW^*^^^^  what  abfurd,  or  at  leaft  out  of  time, 
ffH  ^  feW  ^^  publifh  now  an  Effay  for  the 
w^^^S^y^  finding  of  the  Longitude  at  Sea, 
SbL^^^^jhJ  after  the  truly  ingenious  Mr-  Har- 
rifon  hath  already  difcover'd  it^  and  to  fuch  a 
degree  of  accuracy  and  exaftnefs,  that,  on  the 
ftrifteft  fcrutiny  ^  the  moft  fevere  Examiners, 
he  hath  been  allowed  and  adjudged  to  be  juftly 
entitled  to,  and  hath  adlually  received  the  par- 
liamentary Premium  appropriated  to  the  Perfon 
who  fhould  render  fo  fignal  a  Service  to  the 
World  in  general. 

2*  Far  be  it  from  me  to  envy  the  worthy 
Pofleffor  die  well-deferved  Reward  of  his  inde- 
£itigable  Labours;  his  Perfi^^erance  for  up- 
wards oF  forty  Years  in  the  arduous  purfiiit  of  ftj 
important  an  objcG  cannot  be  enough  com- 
mended ; 
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incndcd;  and  llieattily  join  his  numerous  Well- 
wiftjcrs  in  congratulating  him  on  his  Succefs. 
He  muft  be  allowed  by  all  competent  judges 
f 6*  have  excelled  every  other  Artift  in  compleat- 
ing  a  Time-keeperj  which,  on  repeated  trials, 
hath  anfwpfed  the  great  purpofes  expedted  from 
it ;  and'  may  it  ever  continue  to  do  fo !  But 
who  can  engage  that  any  Machine,  though 
conftriiiSted'  on  the  niceft  Rules  of  Art,  fhall 
never  be  out  of  order  ?  And  granting  it  moves 
invariably  right,  will  its  warmeft  abettors 
venture  to  affert  that  it  has  effefted  the  Di£:o- 
vtT^^oi.  every  'Thing  ufeful  to  the  Mariner,  foas 
to  fuperfede  all  farther  Enquiries,  and  to  render 
tilemunneceffary  ?  Has  it,  for  inftancej  point-*^ 
cd  out  that  great  defideratum  the  Caufe  of  thef 
Variation  of  the  Needle  ?  Has  it  fixed,  or 
fhewn  us  where  the  firft  or  grand  Meridian  is, 
or  ought  to  be  fixed ;  or  indeed  whether  it  is 
fixed  at  all  ?  And  if  not,  does  it  ibew  us  how 
it  is  to  be  found,  in  order  that  the  fame  Calcu- 
lation of  Longitude  might  ferve  all  Nations  ? 
Many  more  Queftions  might  be  aiked;  but 
thefe  are  abundantly  fufiicient  to  convince  us 
that  farther  Difquifitions  on  the  Longitude 
cannot  be  juftly  deemed  either  ufel^fs,  or  un- 
feafbnable;  for,  as  our  methods  of  proceeding* 
are  on  quite  different  Principles,  it  is  imppffi- 
ble  that  what  I  have  to  offer  in  the  following 
Pages  fhould  be  anticipated  or  rendered  unne- 
ceflary  by  Mr.  Harrifon's  Machine,  even  allow- 
ing it  to  be  perfed:. 


(  449  ) 

5-  But  fincc  there  are  probably  many,  wild 
do  not  well  kaow  what  the  Longitude  means,  it  i 
may  be  ufeful  to  iiibjoin  a  brief  explication 
of  it  i  (See  Pi,  IV,  Fig,  ift-  of  the  Appendix) 
where  E,  N,  W,  S,  reprefent  the  Horizon  i 
C,  the  Center  i  E,  Mi  W,  the  Equator  i  P,  the 
north  Pole  of  the  Equator  :  The  feveral  curve 
lines  on  each  fide  of  the  Equator  are  called  pa- 
rallels of  Latitude  ;  The  rclt  of  the  curve  lines 
ivhich  interfe£t  the  feveral  Parallels  of  Lati-* 
tiiie,  and  all  of  them  at  the  Poles,  are  Meridians 
of  Longitude,  at  1 5  Degrees  diftance  from  each 
other,  equal  to  an  Hour  in  Time  5  and  this 
leads  me  to  point  out  how  the  Longitude  may 
be  difcovcr'd  by  Time-keepers,  lucli  as  accu- 
rate Clocks,  Watches,  G?r. 

4.  As  every  Circle,  great  or  fmall^  contains 
g5o  Degrees,  and  as  the  Sun  in  appearance? 
com  pleats  a  Circle  round  us  in  24  hours  i  fay 

ho,     dcg,    ho*  dcge 

by  the  Rule  of  Proportion^  If  in  ^4;  360::  i ;  i^ 
— ^Then  to  find  how  much  difference  of  Timd 
is  equal  to  a  iingle  Degree  of  Longitude,  it  will 
be,  if  1 5^  be  equal  to  60'  of  Time,  i  ^  will  be 
equal  to  4  Minutes  of  time ;  confequently  eve- 
ry fingle  minute  of  time  is  proportionable  to  ^ 
quarter  df  a  Degree  of  a  Circle ;  i.  e*  one  fourth 
of  a  Degree  of  Longitude. 

5,  And  as  the  Sun  is  in  fome  Meridian  or 
other  to  the  Eaft  of'  London  all  the  forenoon, 
and  therefore'  before  London  in  Time  ^  confe-' 

Suently  it  is  to  the  Weft  in  tlie  afternoon,  and 
lerefore  after  London, 

M  m  m  6# 


^ 
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Suppofe  then,  for  inftancej  Mr.  Harrtfin 
tv^ith  his  Time-piece  fets  fail  irom  London,  no 
matter  at  what  time,  provided  his  Time-piece 
be  adjufted  to  the  tnie  time  at  that  place. 
If,  when  he  makes  an  obfervation  of  the  time 
at  any  place,  and  finds  it  8  minutes  pail:  i  z  arid 
at  the  fame  time  finds  by  his  own  Clock  or 
^^  Time-piece  it  is  juft  12  in  London,  he  may 


*  ^  fafcly  condade  himfelf  2  Degrees  of  Longitude 
to  the  Eaft  of  London,     Again* 

7-  Suppofe  after  this  he  makes  an  oblerva- 
tlon  of  the  time  of  Day  or  Night  at  any  other 
place,  and  finds  it  4  minutes  pafl:  eight,  and  his 
Clock  at  the  fame  time  points  out  56  minutes 
>  paft  8  at  London ;  that  is  more  than  at  the  place 
of  obfeiTation  by  52  minutes  1  as  therefore  eve- 
jfy  4  minutes  in  Time  is  equal  to  a  Degree  of 
'Longitude,  and  the  Time  at  London  being  be- 
fore that  of  the  place  of  obfervation  ;  if  there- 
'^orc  52  minutes  be  divided  by  4,  equal  in  pro- 
rportion  to  a  Degree  of  Longitude,  it  gives  i  j 
^'Degrees  of  Longitude  to  the  Weft  of  London^ 
.*■  This  is  the  method  of  finding  the  Longi- 
^tude  by  Time-keepers,  and  the  certainty  of  it 
j  depends  upon  the  accurate  conftru£tiou  of  the 
Machine,  in  wrhich  Mr,  Harrijbn  has  undoubt- 
^  edly  excelled  every  Artift  that  has  gone  before 
him. 

8*  Thus  much  being  premifed,  f  fliall  pro- 
'  ceed  diredly  to  my  point  in  view. 


I 
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CHAP.        li. 

S  E  C  T  I  a  N.    9, 

:■  The  Caufe  of  the  Deflesaion  of  the  Mag- 
netic Needle  from  the  Meridian. 

[  H  E  magnet ical  Point  or  Pole,  th^ 
T  ^  i%  the  natural  Agent  or  phyfical  Caufe 
E)^^^  of  the  Variation  of  the  Needle^  ap- 
pearing fonietioies  in  the  Meridian  of 

.  the  place  of  Obfervation  and  Ibmetimes  out,  is 
not  only  ao  undeniable  proof  that  it  is  fooic-i 

I  where  or  other  out  of  the  Pole  of  the  Equator, 
but  ant  indication  that  it  moves  rouad  that  re- 

I  jiiarkable.  pointj  partic\ilarly  as  the  Needle  hm 
appeaiiei  from  obfervation  to  follow  it  from  the 
Eaft  of  the  Meridian  for  80  years,  and  towards 
the  Weft  ever  ilnce,  as  will  evidently  appear 
hereafter.  And  as  all  remote  Bodies  in  motion, 
except  the  Comets^  appear  to  mqve  in  circufe? 

.orbit$>  the  fame  parity  of  reafon  may  he  fuppo* 
fcd  to  hold  good  heriC  alfo* — See  PL  IV.  fig.  zdi 
which  will  convey  a  more  adequate  idea  of  it^ 
tiian  a  multiplicity  of  words  1  where  E,  N,  W, 

'S*  reprefent  the  Horizon  of  any  place;  C,  at  the 
Center,  the  place  of  Obfervation  i  N,  C,  S,  tlie 

K  Meridian  ;  N,  the  north  part  of  the  Meridian  j 
S,  the  foath  part  ^  E,  M,  W,  the  Equators  P, 
the  north  Pole  of  the  Equator  ;  a  b  p  d  e^  the 
Orbit  in  which  the  magnetic  Point  16  luppofeci 
to  movet  M  m  m  a  iq* 
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S^ 


10.  If  then  the  magnetic  Pole  or  moveable 
point,  makes  a  revolution  in  that  Circle  in  any 
pumber  of  years,  fuppofe  400 ;  and  as  the 
porth  end  of  the  ^Jeedle  always  diredis  to  that 

[pioveable  point,  there  v^ill  confequently  be  an 
Imoft  perpetual  (although  very  flow)  variation^ 
\^t  every  place,  fometimes  tq  the  eail  of.  tli^ 
[J^orth,  at  other  times  to  the  weft. 

11.  To  illuftrate  this.  ■  1  Let  us  fuppofe  thf 
jaiagnetic  Point  to  be  in  the  Meridian  at  (jz)^ 

jjind  if  it  move  according  to  the  order  of  the 
'figns,  in   100  Years  it  wiil  have  compleated 
[one  quarter  of  its  parallel  of  Latitude,  i.  e.  it 
Will  then  be  arrived  at  i  ;    But  altho*  it  would 
then  have  kept  varying  to  the  welt  of  the  Me- 
Uidian  till  it  had  paft  through  one  quarter  of  its 
I  parallel  or  orbit  j  yet  it  would  not  then  appear 
I  at  the  fartheft  elongation  with  refpe£t  to  th© 
fituation  of  the  place  of  obfervation,  as  appears 
^by  the  Figure.    Nor  can  the  Needle  point  out 
;  the  greateil  Variation  till  the  governing  Point 
;be  arrived  at^,  viz.   to  the  Tangent  C  V,  a 
conliderable  time  after.    At  the  expiration  of 
200  Ye;jrs  it  would  arrive  at  { ^, )  at  tlie  fouth 
I  part  of  the  magnetic  Circle  :    J  a  like  manner 
jt  would  pals  through  all  the  eaftern  parts  of  the 
■prbit,  viz,  at  300  Year$  it  would  be  at  e;  and 
^  in  400  Years  at  a  again  1  that  is^  after  varying 
to  the  Eaft  of  the  Meridian^  it  would  then  re- 
turn to  it  again,  in  like  manner  as  it  did  before, 
i^rft  from  the  Meridian  to  the  WelV,  aodtliexi 
'|&:opi  the.  Weft  tp  the  Meiidiaii  again. 

CH^^P. 
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SECTION     12. 

.principles  m  which  the  foUovomg  Thco* 
ry  is  founded.  - 

C^  E  F  O  R  E  I  lay  down  mv  firft  Prifi- 

B  M  ciples,  which  are,    ft  rift  ly  fpeaking, 

^^)^ji  only  two,  and  fuch,  I  perlhade  myfelf, 

as  will  be  thought  unexceptic^nable, 

i  niuft  b€g  leave  again  to  introduce  that  moft 

reafonable  and  iifeful  Rule  or  Maxim  of  the 

celebrated  Sir  I/hae  New f on,  which  ail  Natu- 

talifts  fhould  ever  keep  in  their  View,  and  that 

"is,  "  J'o  admit  no  more  Cmifes  than  %}hat  my 

^^ /undent   ta   explain   the    Phenomena,     For 

Vf*  this  purpofe,  Philofophers  ( fays  he )  affert 

I  •**  that  Nature  docs  notking  in  vain  i  '*  or^  in  othei: 

"words,  all  the  Works  of  Nature  are  ptrfcd:,  - 

13,  Principle  L  That  there  is  a  cer^ 
\^mn  Point  called  the  Magnetic-Pole,   ta 
ys^hich  the  Mariners   Compafs  -  Needl? 
perpetually  tetids  or  direSis. 

II.  Tl^at  the  fame  magnetic  Agent 
^fnoves  in  a  Circle  or  Orbit  rotmdthe  Pole 
\of  the  Equator. 
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_  :f4-  There  are  indeed  not  waDliog*.  tIiQ% 
who,  when  preiTed  with  the  force  of  an  argif^ 
raent  againft  their  own  pofitipn,  will  deny  al  J 

moil  every  thing  %  and  produce  many  inllaq  J 
^—  ■  '  ^  — ' — ^ 

*  I  have,  t  confefsj  been  informed,  that  my  fii 
Principle,  undeniable  as  I  might  fuppofe  k  to  bei" 
"\?oiald  yet  be  denied  by  manyi    that  is*  chey  would 
not  allow  that  there  is  any  Pointy  Pah%  or  Agent  ia 
%x)bkh  I  be  Compajs-needk  ^cmis, 
^    Eut  can  lUch  a  /ccpH(;al  ^i^rthn  he  admitted^ 
without  forne  convincing  Proof,  Jiiicc  it  ftaiids  coa*| 
tradifted  by  daily  Experience  ?    The  t^^riacious  teii-j 
dency  of  the  Nneedle  towards  the  magnetic  Pole   im 
fiich,  that  if  the  Navigator  fail&  into.' different  Lati-| 
tildes  or  to  different  Meridians,  he  loon  find$  a  fen- 
libje  difference  in  the  variation  of  his  Cotiipafs,  and 
efpecially  if  he  fails  into  a  more  northern  Latitude: 
The  north  end  of  the  Needle  is  fo  flrongly  atcach*d»  ; 
or  lix'dj  as  it  were,  to  the  magnetic  Point  or  Pole^ 
that  fuch  end  of  it,  appears  fufceptible  of  everrj 
fenfible  change  of  Poticion,  as  is  perpetually  veri- 1 
lied  by  a  proportionable  change  of  the  variation  of] 
the  Needle:     And  yet unlefs  fomething  which  evi^ 
dently  contradifts  all  diefe  known  FaBs  can   t^e 
plainly  made  appear,  the  truth  of  this  method  of 
the  difeovery  of  the  Longitude  by  means  of  the  de- 
viation of  the  Needlo  firom  the  Meridian,  amounts 
CO  little  iefs  than  b.  Demo?$Jtralkn :    Were  there  noti 
fome  Agent  to  influence  the  magnetic  Needle  fo  as  ^ 
to  caufe  that  polarity  or  northern  tendency  at  all 
Times,  and  in  alt  Places,   what  advancage  have  th6 
prefent  Navigators  beyond  the  former  ones    i.  e. 
thofe  who  were  before  the  polarity  of  the  Needle 
was  dilcQverM  ;  ^for  if  what  they  aflert  b^  true,  we 
have  an  eiiect  produced  without  any,  real  Gaufe^ 
whick  is  an  abfurdity  uf  the  groffeft  kind  ?         ces^ 
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tes,  wIhcIi  they  imagine  are  proofs  of  tlieir  afler- 
tions,  m^mtainirig  that  many,  evetioft'heWotks 
t^ the  Creation,  are  very  imperfeift,  and  pofiifly 
iriftancing  in  the  fubjeft  iinder  our  prcfent  Con^ 
fideration,  infiiling  that  from  the  general  effe£tsj 
h  appears  that  the  magnetic  Poles  were  appoint- 
ed for  the  fole  ule  of  direding  the  Mariner  to 
the  feveral  pomts  of  lits  Compafs ;  and  that  as 
the  north  end  of  the  l^cedie  is  conftantly  di- 
f  ected  to  the  magnetic  Pole,  it  would  have  been  a 
much  inr^r  guide,  if  that  point  had  been  placed 
in  the  north  Polci  for  then  the  Needle  alvrays 
tending  to  the  north,  all  the  reft  of  the  points 
C3f  his  Conifpafs  would  be  accurately  gamed- 

15.  An  arrogafnt  and  fliort-fighted  Aiphonfm 
fnight  dare  to  alTert,  that  had  he  been  admitted 
into  the  Cabinet  Council  of  Heaven  at  the  firil 
Crtatwi,  he  could  have  mended  the  prefent 
Syrtem,  and  among  other  tilings  migbt  fay,  that 
^s  the  Moon  was  created  to  Illuminate  the  Earth 
by  night,  it  ought  not  to  revolve  round  the 
Earth  as  it  does  1  fince  the  conlequence  of  it  is, 
riiat  fome  nights  the  Eaith  is  not  illuminated 
at  all ;  many  others  but  httle  ;  and  the  Moon 
is  no  fooner  arrived  to  her  Oppofition  to  the 
Sun,  ^hcre  flbte  fliines  in  hef  greateft  btightnefs 
and  perfeftion,  but  fhe  keeps  hurrying  on  to- 
wards her  Conjunftion,  where  ihe  is  incapable 
of  affording  iis  any  light  at  all. 

1 6.  Whereas  Inftead  of  fuch  a  monthly  Re- 
volution round  us,  had  (lie  been  placed  in  Op^ 
pofition  to  ilie  Sun^  and  endowed  with  fuch  a 

par- 
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[particular  motion  as  would  always  have  prefer-^ 

Ived  her  in  that  pofition,  (lie  would  then  have 
touch  better  anlwered  the  purpofe,  have  en- 
Ughten'd  us  all  the  night  long,  and  when  the 

^Sun  was  fet,  the  Moon  would  always  rife^  fhi- 
|)ing  with  her  full  face,  and  with  undiminifh- 
ed  luftre* 

17.  Here  It  muft  be  owned,  that  in  the 
manner  the  foremen tioned  inftances  are  ftated, 
there  feems  to  be  a  great  impropriety,  and 
therefore  fo  far  an  imperfedion  in  the  Creation  i 
and  we  may  for  that  reafon  fafely  conclude  that 

[illuminating  the  Earth  by  night  was  not  the 
fole  end  for  which  the  Moon  was  created^.  — 
The  fame  manner  of  Reafon ing  will  convince 
lis,  that  an  All- wife  Being  could  never  be  guilty 
of  fo  much  abfurdity  and  impropriety,  as  10 
place  out  of  the  Meridian  the  only  means  in- 
tended to  guide  the  Mariner  to  the  points  of  his 
Compafs ;  fince  that  would  be  to  defeat  tho 
very  end  propofec^ :  Nothing  therefore  can  be 
a  more  certain  fign  that  the  fole  ufe  of  the 
magnetic  Pole  was  not  to  direct  the  Mariner 
to  the  points  of  hi^  Compafs,  than  its  being 
placed  out  of  the  North  Pole.  The  All-wiie 
Author  of  Nature  (as  it  now  appears  from  tho 
cffedls)  placed  it  at  a  due  diftance  from  the  Pole 
of  the  Equator  with  a  much  more  extenfively 
benevolent  intention  than  merely  to  diredt  him 


I 


*  Philofophers  in  general  aire  of  Opinion  that  the 
Moon  is  feruifti'd  with  Inhabitants,  as  well  as  the 
Earth.  to 
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tes  ttit  feveral  poii^ ts  of  his  Compos.   By  being 

pUcect  at  4  ciqe  dift^pce  froiri  the  Pole  of  ^hp 

liqw^tor,  tli^t  guide  of  the  Manner's  Needje  h 

equally  c^p^bk  of  directing  the  N^vig^tpr  %9h 

his  Longitude  ^B  to  the  f^ver^l  points  of  his 

Compafs,  ^nd  with  the  faRip  ei^aftnefs  4s  hf 

BOW  4ifpt)ver^  his  Latitude  ^nd  V^iatioii  of  hij 

rpedlp,  as  will  hereafter  be  ^stpjciined- 

i$j  When  we  view  the  Works  of  the  Cma^a 

[|ipn  by  hrfves,  arid  draw  cpnclufions  too  pre^- 

[fipitaritly,  thp  mpft  perfect  operations  of  J^a-^ 

||ur^   mny   eppai^r  to  us   the  moft  defedivei 

("where^p  gould  we  but  fee  throqgh  the  compU-^ 

I  fated  itene,  apd  vipw  thp  well-con  nefted  fyftem 

I  Jogpther,  and  thg  orderly  foncat^nation  of  thei 

[whoiei  th^  feeming  ifTiperfe^aion  would  imii;e-» 

fdiately  vauifli.    Wh^t  now  might  appear  de-"* 

I  formed*  would  then  fliine  forth  with  all  th* 

J^teauties   ^nd  grapes  becoming  the   exquifit^ 

[Jiand  that  formed  jt>  and  we  iliould  then  behold 

the  fcveral  parts  of  the  Creation,  mutpaHy  ^flift- 

ring  each  other  in  good  Ortkes ;    Ex,  gr,  Th» 

I  Mooo  illuminating  the  ^mh  by  night*  and  th^ 

[Earth  the  Moon  ;  and  m  the  Earth  is  much  th« 

(largeft  0Qdy,  confequently  ft  much  greater  light 

ity  night  to  the  Moon,   tb^n  that  fecond^ry 

^Planet  can  b^  to  the  E^rth,  and  doubtiels  thg 

iLpnarians  may  Ji/n£y  imagm  that  the  Earth, 

lip  e,  their  Mppu,  was  creati^d  merely  to  givo 

I  them  Light  in  their  tedipiis  night ;    ^fpecially 

[when  we  reflet  Qn  th?  ftrang^  Pb^nomena  that 

are  there  exhibited  on  account  Qf  tlie  Moon 
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always  keeping  the  fame  parts  of  it  towards  tkt 
Earth.    Since  every  Aftronoraer  well  knows 
that  their  Moon,  i,  e.  our  Earth,  for  that  reafon^ 
appears  to  thofe  Lunarians  to  be  fixed  a$  to  its 
Altitude  :    To  thofe  who  poflefs  the  Center  of 
the  Diik  (as  we  term  it)  it  appears  fixed  in  their 
Zenith  or  vertical  point  j  to  the  reft  of  the  In-* 
habitants,  according  to  their  different  fituation : 
All  the  motion  of  their  Moon  that  they  arc 
feniible  of,  is  a  rotation  on  its  Axis  in  the  fpace 
of  24  hours*  In  the  middle  of  their  day  or  year, 
the  Sun  is  either  north  or  fouth  of  their  Vertex 
according  to  the  quantity  of  the  Moon's  Lati- 
tude, TheirDay  and  Year  are  of  the  fame  length, 
viz.  a  lunar  month  :   The  Day  their  Summer, 
and  the  Night  their  Winter ;  The  Quadratures 
their  Spring  and  Autumn.    If  the  Mid-day 
happen  juft  at  the  time  of  the  Node,  they  are 
totally  eclipfed  for  a  very  confiderable  time,  u/k, 
an  hour  and  three  quarters  at  leafV.— — Thus 
much  may  fuifice  to  fliew  that  we  fliould  not 
too  haftily  pronounce  on  the  Imperfections  of 
Nature*s  Works  in  tiny  one  inftance,  till  we 
conlider  what  purpofes  befides  might  poflibfy 
be  ferved  by  the  iame  means  in  others,  being 
ever  convinced  that  the  means  by  which  Ihe 
brings  about  her  ends  are  very  extenfive  1   and 
though  oftentimes  beyond  the  reach  of  our 
fhallow  Underftandings,  yet  when  dilcoverd  by 
us,  they  are  always  found  to  be  ftridly  confift- 
ent  with  the  above  Principle,  viz*  that  Nature 
di&a  mtMing  m  vain, 

19. 


I 
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lllufiration  of  the  Firfl:  Principle. 

19.  The  motion  of  the  magnetic  Pole  round 
the  Pole  of  the  World  has,  before  now,  beea 
thought  the  phyfical  Caufe  of  the  variation  of 
the  Compafs-needle,  as  plainly  appears  from 
Mr.  Derham^  Note  on  the  Magnet;  where  he 
calls  it  a  difeovery  of  his  own,  deduced  from 
fome  experiments  and  obfervations  which  he 
made,  viz,  that  the  magnetic  Pole  was  endued 
with  fuch  a  motion  as  defcribed  a  Circle  of  ^ 

about  13  degrees  Radius -That  account 

being  both  inftru6tive  and  entertaining,  I  fliall 
tranlcribe  the  whole. 

20.  "  Dr  Gilbert^  the  moft  learned  and  ac- 
curate Writer  on  the  Magnet,  fliews  that  its 
attradlive  virtue  was  known  as  early  as  Plata  — 
and  Ariftotki  but  its  dire<ftion  was  a  difcovery 
of  later  ages.  He  faith,  ^^fuperhri  avo^  2^0  aui 
400  labentibus  anntSy  motus  magneticus  in  bo^ 
ream  &  aujlrum  reperttts^  aut  ab  hmninibm 
rurfus  recognitu  fuity  De  Mag.  L»  I-  C*  I: 
But  who  the  happy  inventor  of  this  lucky  dif- 
covery was,  is  not  known*  There  is  fome  not 
inconfiderable  reafon  to  think  our  famous 
Countryman,  Rog.  Bacon^  either  difcovef'd,  or 

at  leaft  knew  of  it.  But  for  its  ufe  in  Naviga- 
tion.  Dr.  Gilbert  faith,  '*  in  regno  NeapoHtano  ^ 
Melphitani  omnium  primi  (uttjeruntj  pyxidem 
injiruebant  nauficmh  ed^Bt  a  cive  qmddm  yoL 
Goia.'*  A,  D.  1300,  ibid.  If  the  Reader 
hath  a  mind  to  fee  the  arguments  for  the  in- 
vention, being  as  old  as  Sohmgr/s  or  Plaufui 
N  n  n  a  time.      ' 


tiiDC»  or  of  niucll  ydtinga-  date.  Tie  may  oDn- 
iult  Hukewi%  ib-  Ci  X'  S<£(ft.  4.  or  Purcbas* 
pilgr.  L.  I.  C,  I,  Sed.  i." 

21,  "As  to  the  magnetic  Variation^  Dr, 
Giikrt  attributes  the  Dikovety  of  it  to  Sehijii* 
an  Cabot t.  And  the  incHnatioii  of  the  dipping 
of  the  Needle  was  the  dUcovery  of  our  inge- 
nious Rob,  Norfnan.  And  laftly^  the  Variation 
df  the  Variation  was  fir  ft  found  oilt  by  the  in- 
genious Mr.  H^  Gellibrandj  Aftr.  Prof,  of  Qrt^ 
Jham-C&L  about  1634,  Vid-  Gellib.  Difc* 
Math,  on  the  Variation  of  the  magn.  Needle 
^nd  its  Variatt  Anno  163^/' 

2:^.  **  But  finc^  that^  the  before-commended 
Dn  Haf/fy,  having  formerly^  in  Phjldf  TranC 
No,  148  and  195,  given  a  probable  Hypothefis 
of  the  Variation  of  the  Compafs,  did  in  tlie 
Year  17001  undertake  a  long  sind  hazardous 
Voyage^  as  far  as  the  Ice  ne^ir  the  South  PoJe, 
in  order  to  examine  his  faid  Hypothefis,  and  to 
Itiakfe  a  Syrtem  of  the  magnetical  Variations  1 
which,  beirtg  foon  after  publifliedj  has  beeit 
fmce  abundantly  confiniiDd  by  the  French,  as 
may  be  feen  ill  feW:ral  of  the  late  Memoirs  dr  ^ 
Pb^i^ue  0  ^  M<itbematique^  publiflhed  by  H 
the  French  Academie  des  Sciences/'  " 

23.  **  To  thefe  DifcoverieSj  I  htipe  tht 
Reader  will  CKcuie  txit  if  I  add  on^  of  my  owrts 
which  I  deduced  fome  Years  ago^  fironl  {mmM 
magnetical  Experiments  and  Obfervations  I 
piade  J  which  Difcovery  I  alfo  acquainted  ouf 
l^o^al  Society  with^  fome  time  fince,  vh,  thm| 

as 
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0$  llie  common  horizontal  Needle  is  continuilljf 
vatying  up  and  down,  towards  the  E.  and  W, 
fo  is  the  Dipping-needle  varying  up  and  down* 
towards  or  troin Wards  the  Zenith^  with  its 
magtietic  tendency,  defctibing  a  Circle  round 
the  Pole  of  the  World,  as  I  conceive,  or  fome 
other  Point.  So  that  if  we  could  prticure  a 
Needle  fo  nicely  madei  as  to  point  exaftly  ac- 
cording to  the  magnetic  diredion,  it  would  in 
fome  certain  number  of  years,  defcrilje  a  Circle 
of  about  1 3  deg,  Radius  ^  round  the  magnetic 
Poles  northerly  and  foutherly.  This  I  have  for 
feveral  years  fufp^ed^  and  have  had  fome  rea-* 
{oh  for  it  t6o,  which  1  mentioned  three  vt  four 
years  ago  at  a  meeting  of  our  Royal  Society  $ 
but  I  have  not  yet  been  fo  happy  to  procure  a  tt>* 
,  krablegood  Pipping-needle,or  other  proper  one 
td  my  mind,  to  bring  the  thing  to  fufficient  teft 
of  experience ;  aE  in  a  ftiort  time  I  hope  to  do, 
[.  having  lately  hit  upon  a  contrivance  that  may  do 
the  thing,*'  Vid.  Derham*8  Phyfic.  TheoU 
fi  274.  and  475* 

lltuft ration  of  the  Second  Principle. 

24*  That  the  Needle,  if  of  tlie  heft  modern 
ponftrudion,  does,  when  impregnated,  u  n^ 
when  properly  touched  with  the  Loadftbne, 
point  out  the  magnetic  Pok.^ *This  Princi-* 

{)le  however  needs  no  lUuftration,  all  muft  al- 
ow it,  lince  it  is  confirmed  by  daily  experience ; 

*  From  later  Obfervations,  that  Circle  has  beta 
^fcoverM  to  be  i|,  deg,  51.  min,  nearly. 

This 
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Tliis  IS  the  Manner's  onK  dcpendancc;  for  if  the 

Needle  fvvervc  from  tbat^  he  kiiows  not  how 
I  to  find  his  North,  nor  confequently  any  other 
I  point  of  his  Compais  }  nay  he  would  be  in  al- 
I  moft  as  bad  a  condition  as  before  the  direftivc 

property  of  the  Loadftone  was  difcovcrd. 
j      25-  There  is  another  Thing  which  is  abfq- 

ktely  neceffary  to  be  known;  but  that  may  be 
f  obtained  by  the  following  Problem* 

The    Problem. 
26.  Having  the  Latitudes  and  the  differenco 
[  ©f  Longitudea  of  any  two  places  accurately  ob- 
Ptained,  by  the  obfervations  ot  the  Imineifions 
[or  Emerlions  of  Jupiter's  SatelHtes,   together 
Iwith  the  Variation  of  the  Needle  at  each  place ; 
to  find  from  thence  the  Latitude  of  the  com- 
mon point  of  interfeflrion  of  the  variation  lines, 
that  being  the  true  Latitude  of  the  magnetic 
Pole,  which  by  that  means  appears  to  be  76 
deg,  9  min,  confequently  the  Complement  is 
1 3  deg  5 1  min.  equal  to  the  true  diftance  of  the 
piagnetic  Pole  from  the  Pole  of  the  Equator. 
- — ^Thxs  is  the  diflance  I  fhall  make  ufe  of^ 
fince  it  is  found  ftriftly  to  agree  with  Calcula- 
tion, as  will  very  foon  appear. 


CHAP, 


C     H     A     R       IV* 
SECTION     27. 

DEFINITIONS- 

Magnetic  Meridian. 

|K^1^*^i//5iJ  that  particular  Meridian  thai 

1^   jT  3^  is  at  any  time  pojjejfed  by  the  magnetic 
hJ^^^ji  ^^^^*^    which  according  to  the  prefent 
Theory  is  the  only  Line  of  no  Variation 
that  can  happen. 

The  common  Definition  of  the  Magnetic  Me- 

[ridian  £r,  that  it  is  a  great  Circk  pacing  through^ 

Ur  hy  the  magnetical  Poles ^  to  which  the  Mari^ 

ners  Needle  fwhen  not  otherwife  prevented]  al^ 

%i)ays  conforms  iifcif :    Or^  in  other  imrds^  it  is 

I  the  Circle  pointed  out  by  the  Compafs-needkn 

But  as  that  Circle  has  a  great  affinity  to  an 

[Azimuth-circle  in  Aftronomy^  I  fliall  take  the 

I  liberty  of  calling  it  the  magnetical  Azimuth^ 

that  fo  the  Term  may  be  expreffive  of  the  thing 

\  meant,  like  other  Terms, 

Many  of  the  Phscnomena  of  Nature  are  fb 

[^bftrufe  and  perplexing,  that  the  Perfons  who 

1  £rft  attempt  the  folution  of  them  are  feldom 

happy  enough  to  fucceed ;  and  even  after  form- 

'  ing  many  ingenious  Hypothefes  for  that  pur- 

pofe,  and  fpending  Years  in  indefatigable  and 

labo- 
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tiboFbuj  ptirfult  of  the  Qbje^  they  ha*!  %H 
view,  have  yet  failed  to  attain  it :  This  is  moft 
notorioufly  verified  In  the  Cafe  of  the  celebrated 
Dr.  Haile/f  as  I  fliall  now  fhew* 

28.  The  firft  whq  attempted  to  make  any 
confiderable  ufe  of  the  Variatioa  of  the  mag- 
netic Needl^^  at  kaft  fo  far  ai  to  correS  me 
Longitude  by  that  means,  was  the  learned  and 
indefatigable  Dr,  MiiUty^  whpfe  Sentiments  on 
that  fubjeft  we  find  in  Mr.  Badd^m^  Abridge- 
ment of  the  Philof.  Tranf.  VoL  III.  p,  25^ 
intWed  **  The  Caufe  of  the  change  of  the  Vari^ 
**  athn  of  the  fmgneiica/TSitcdl^^  wifh  an  Hypo-* 
«*  tbefis  of  the  StmBure  oftbe  internal  farts  of 
"  the  Earth\  by  Mr.  B^hh  Ha/fey,  Phih  Tranf. 
**  No.  195.  p.  563,"  Wh^re  Mr.  BadJam 
obftrvee.     That 

29*  **  Mr.  HaHey^  In  his  Theory  oi  the  Va- 
riation of  the  magnetical  Needle,  came  at  length 
to  this  general  concliifion  i  viz,  that  the  Globe 
of  the  Earth  might  be  ftjpppfed  to  be  one  great 
Magnet,  with  four  magnetical  Poles  or  points 
of  Attra<ftion,  two  of  them  near  each  Pole  of 
the  EquatoF  j  and  that  in  thofe  parts  of  the 
Vorld,  which  lie  near  any  of  thofe  magnetical 
Poles,  the  Needle  is  chiefly  governed  tliereby, 
the  neareft  pole  being  always  predominant  oyer 
the  more  remot^i  and  he  there  endeavoured 
to  Hate  and  limit  the  prefpnt  po&tipn  of  thofe 
poles  on  the  farftce  of  our  Globe  j  yet  h© 
found  two  difficulties  not  eafdy  to  be  furmount-- 
cd|  th?  pne  WWj  that  no  Magnet^  he  had  ev^j? 

fcea 
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fecn  or  heard  of,  had  more  than  Wo  oppofi^ 
poles,  whereas  the  Earth  had  vifibly  four,  and 
perhaps  more ;  and  fecondly,  it  was  plain,  that 
tliefe  poles  were  not,  at  leaft  all  of  them,  fixed 
in  the  Earthy  but  Ihifted  from  place  to  pkce, 
as  appeared  by  the  great  changes  in  the  needle's 
diredion  within  this  laft  century  of  years  j  not 
only  at  London^  where  this  great  difcovery  was* 
firft  made,  but  almoll  all  over  the  Globe  of  the 
Earth  j    whereas  it  is  not  known,  or  obferved, 
that  the  poles  of  a  Loadftone  ever  fhifted  thcif 
place  in  the  ftone,  nor,  confidering  the  com-*' 
paftnefs  of  its  fubJlance,  can  it  ealily  be  fup-» 
pofed." 

•    30.  **  Thefc  difficulties  made  the  Author 
quite  defpair  of  ever  being  able  to  account  for 
this  phaenomenon,  when  in  an  accidental  con- 
verlation  he  lighted  on  the  following  hypothefis  t 
It  is  futficiently  known  and  allowed,  that  the 
variation  of  the  needle  changes,   but  that  this 
change  is  gradual    and  univerfal  will  appear 
by  the  following  exampleg.  At  London  m  1580 
the  variation  was  obferved  by  Mr.  Burrows  to 
f  I  deg,  15  min.  to  the  eaft  :    In  T622,  the 
Ifame  was  found  by  Mr.  Gunter  to  be  only  6  dtg^ 
ito  the  eaft:    In  1634,  Mn  Ge/USr/iTid ohkrvcd 
[it  4  deg,  5  min.  to  the  eaft :  In  1657,  Mr,  Band 
lebferv^  that  there  was  no  variation  at  London : 
kin  1672,  Mr  Hd/Ity  himfelf  obferved  it  2  dcg. 
.30  min.  to  the  weft  ;   fo  that  in  1 1 2  years  the 
I  ^ireftion  of  the  Needle  has  changed  no  leis 
than  17  degrees."  From  thefe  and  many  other 
O  o  o  cbler* 
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obfervations  it  is  evident,  that  the  direftipn  of 
the  Needle  is  in  no  place  fixed  and  conftant, 
though  infome  it  changes  fafter  than  in  others; 
9n4  where  for  a  long  time  it  has  continued,  as 

if  .were  unalterable,  it  is  there  to  be  underftood, 

thjit  the  needle  has  its  greateft  defle(aion>  and 
is  become  ftationary,  in  order  to  return,  Jike 
the  Sun  in  the  Tropics, " 

3F,;  ";.Tbe   period   of  this,  motion'  being 
vrpnderfuUy  great,  and. there  being. hardly  a 
century  fince  thefe  variations  have  been  duly 
obierved,  it  will  be  very  hard  to  bring  this  hy- 
pothefis  to  a  calculus,  .eipecially  fince,  thpugh 
the  variations  do  increafe  and  decreafe  regularly 
in  the  fame  place,  yet  in  different  places,  at  no 
great  diftance,    there  are  found   fuch  cafiaal 
changes  thereof,  as  can  no  ways  bo  accounted 
for.  by  a  regular  hypothefis,  as  depending  upon 
the  unequal  and  irregular  diftributipn  of  the 
magnetical  matter  within  the  lUbllance  of  the 
external  Ihell  or  coat  of  the  earthy  which  de- 
flefts  the  needle  from  the  pofition  it  would  ac- 
quire from  the  effedt  of  the  general  magnetifm 
of  the  whole ;  of  this  the  variations  at  London 
and  Paris  afford  a  notable  inftance;   for  the 
needle  has  been  conilantiy  about  a  degree  and 
an  half  more  ealterly  at  Paris  than  at  London, 
though  it  be  certain,  according  to  the  general 
efted:,  the  difference  ought  to  be  the  contrary 
way*,  notwithftanding  which,  the  variations 

*  This  will  be  found  to  be  a  palpable  Miftake, 
when  I  come  to  treat  farti^er  on  the  Longitude. 
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in  both  places  do  change  alike/'  R  27,  28: 
of  Mr,  Baddam%  Abridgement  ^-A  little 

farther  ori  Dr.  Haliey  appears  to  defpair  of  ever 
invefti gating  a  Theoiy  of  the  Variation  from 

all  his  obfervations ;  his  words  are ^  **  The 

whole  period  thereof,  is  performed  in  700  years 
or  thereabouts ;  fo  that  the  nice  determination 
of  thi§,  and  of  feveral  other  pL;rticiihrs  in  the 
magnetic  fyftem  is  referved  for  later  pofterity." 

32*  Here  we  find  that  the  D£?^(?r'sPlan^  which 
admitted  of  2  north  and  2  fouth  PoleSj  proved 
utterly  incajiable  of  affording  the  affiftarrce  re- 
quifite  to  enable  him  to  form  a  regular Hj'po- 
thefis  whereby  to  invefti  gate  the  periodical  Re- 
volution of  the  magnetic  Pole  :  Whereas  the 
prefent  Plan,  which  allows  of  but  onfe  north 
magnetic  pole^  and  that  pole  to  move  in  a 
Circle  or  Orbit,  affords  fufficient  means  to  trace 
out  the  time  o^  z  periodical  Revolution^  and  con-* 
fequently  itsj^^^r^  motion  :  From  thefe  requi- 
fites  its  diftance  may  be  readily  difcover  d  at 
all  times  from  any  given  place,  which  is  an 
advantage  not  to  be  attained  by  any  other  me- 
thod,—By  moving  thus  regularly  in  an 
Orbit,  Dr*  Haliey s  Obfervation  is  confirmed, 
viz.  that  when  the  variation  appears  for  a  long 
time  unalterable,  it  h  then  near  the  time  of  its 

greateft  variation. This  is  obvious  by  In- 

fpeftion  at  PL  IV-  fig.  2d  or  3d.  when  near 
the  Tangent  C  v.    And  in  a  word,   by  allow- 
ing the  magnetic  Pole  to  move  reguUrly  in  a 
O  o  0  2  Circle, 


Circle,  like  oth^r  remote  Bodies  in  motion,  alj 
the  diffemnt  Phaenomena  are  loJvcd  in  a  natu-F 
ral  way,  even  that  heretofore  uniurmountabie 
one  which  perplexed  the  fubjeft  the  moil:  of  all, 
namely,  where^  after  the  DoBor  had  been  enu- 
merating the  great  difficqlties^  he  addsj  $f^hic& 
the  variations  at  London  mid  Paris  4i0Qrd  a  n^ 
iuhk  injlame ;  for  the  Needle  has  heen  uhmt  a 
degree  and  an  baffrmre  eajitriy  ^t  Paris  thmi  at 
LondoUt  though  it  he  certmnj  according  to  the 
general  effect  the  diffet'ence  aUght  tv  i^  the  c^n-- 
trary  way.  That  is,  he  thoitght  the  Weft  vari* 
ation  ought  to  be  greateft  at  Paris,  t 

N*  B.  This  is  io  far  fpom  being  fiich  a  Pa- 
radox a£  he  imagined,  diat  when  tiie  magnetic 
Pole  is  allowed  to  move  regularly  in  a  Circle 
round  the  Pole  of  the  Equator,  that  Phseno- 
menon  becomcii  a  natural  and  iKsceffary  confe- 
quence  of  its  fit  nation,  as  may  be  i&^n  in  2 
following  Cakulations* 

33,  It  is  an  obfervation  worthy  our  notice^ 
that  many  of  the  moil  principal  difcoveries  ixi 
philofopby  h;ive  been  really,  as  it  were,  fortui- 
loos  I  by  which,  1  mean  not  to  impute  them 
to  blind  chance,  but  to  the  feeret  unieen  Hand 
|"^0f  divine  Providence,  which  often  furpri^es  us 
with  benefits  beyond  our  moft  fanguine  e3tpe6l^r 
tions. —  To  that  fupremely  bencvoient  Cauie,  I 
do  gratefully  attribiitc  tlic  inftantaneous^  and 
{ may  I  not  call  it  ? )  miraculous  Revelation 
of  the  fubtile  Medium  to  FrofclTor  Muffchen^ 
i^rQckf    hj .  which  a  Key  has  beea  given  iis^ 

where- 
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iyherewith  to  unlock  the  Secrets  of  Nature^ 
and  to  accouat  rationally  for  her  Operation, 
*—- That  which  the  wortliily  celebrated  Sir 
If  urn:  Newton  ib  earneftly,  yet  unfuccefsfully 
Ibughtfor,  was  diicoverd  to  ProicWjt  Mu^'&en^ 
inraek  in  form  of  a  mere  Accident— ^— And 
h^re  by  way  of  digreflion  I  niull  remark, 
,  34.  That  Dr.  Hiiliey^  when  endeavouring  to 
write  a  regular  Theory  of  the  vai-iation  of  the 
Mariner's  Compafs-ncedlei  met  with  fo  many 
perplexing  difficulties^  that  he  was  of  opinion, 
it  was  not  capable  of  being  reduced  to  any  re- 
gular Hypotheljs. And  this  will  be  always 

the  cafe,  if  we  found  it  upon  obfervations  made 
promlfcuoufly*  in  diiterent  Latitudes  and  ia 
diii'ercnt  Meridians  :  As  to  the  difficulties  ari* 
fing  from  the  great  length  of  a  periodical  Re* 
volution,  it  may  be  ftiori^n'd  by  parallel  failingp 
that  is,  by  failing  in  the  fam^  parallel  of  Lati- 
tude towards  the  magnetic  Pole,  and  making 
obfcrvations  of  the  variatioJi  at  diiferent  parti 
of  it,  and  carefully  noting  them  down  and 
comparing  them;  there  would  from  thence  im- 
mediately appear  the  fame  regularity^  as  if  we 
were  to  wait  at  home  for  many  years  to  make 
the  fame  obfervations.  In  either  of  thefe  eaies* 
%ve  fhould  meet  with  regularity,  efpecially  if 
we  admit  of  but  one  rrorih  magnetic  Pole,  and 
allow  it  to  move  round  the  nonh  pole  in  a  pa* 
rallel  of  Latitude  i  Ibme  things  by  analogy 
might  alfo  then  be  prodnced.  Thi^  however 
i^  certain^  that  np  regular  Calculus  can  be  mada 

with 
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nmth  fucccfs,  that  is,  fuch  as  might  be  depended 
CD,  unlefs  after  proper  obfervations  at  the  fame 
place,  we  have  an  opportunity  of  beginning 
the  calculation  at  the  Meridian  of  that  place.- 

35.  The  ufe  I  would  make  x>f  this  digrefiion 
is  to  illuftrate  the  above  pofition,  viz.  by  (hew- 
ing that  all  thefe  neceflary  requifites  are  readjf 
at  hand.  The  obfervations  of  Meflrs.  Burrows^ 
Gunterj  Gellibrandj  and  Bond^  though  the  firft 
that  we  find  taken  notice  of,  and  thofe  feeming 
merely  accidental ;  yet  have  they  all  the  plain* 
eft  marks  of  defign ;  fines  more  proper  points 
of  time  or  places  in  its  Orbit  could  not  eafily 
have  been  fixed  on>     ■    ■      And  had  not  the 
magnetic  pole  been  eaft  of  the  meridian,  when 
thofe  feveral  obfervations  were  made,  they  had 
been  much  lefs  capable  of  exhibiting  fuch  re- 
gular and  convincing  marks  as  they  do  of  the 
truth  of  the  Hypothefis  which  I  am  now  la- 
bouring to  eftablifh ;  and  indeed  unlefs  their 
obfervations  had  commenced  before  the  mag- 
netic pole  had  pafled  the  meridian,  I  ftiould 
now  be  entirely  at  a  lofs  fpr  a  proper  point 
where  to  begin  my  calculation :    So  that  here 
was  every  neceffary  requifite  proH)idedi  and  yet 
all  had  the  appearance  of  the  effedts  of  only 
mere  chance. 

36.  In  1672,  Dr.  JSi///^^  himfelf  made  an 
Obfervation  of  the  variation  and  found  it  2  deg. 
30  min.  to  the  Weji  of  the  Meridian  of  Lon- 
don ;  and  from  this  obfervation  of  his,  I  had 
feafon,  on  repeated  calculations, to  conglude  that 

the 
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*hc  prccifeTinie  of  no  Variation  at  "th^t-piacS^ 
was  about  1 2  years  before,  w^;.  in  1 660,  or  liearlyi" 

37.  But  as  this  obfervatioh  of  the  Do^ori 
pointed  out  the  year  1660  for  the  time  of  no 
variation  in  the  Meridian  of  London,  and  as  it 
was  too  late  for  Mr.  Bond%  who  thought  thcr 
Needle  had  no  variation  in  the  year  1657,  F 
was  of  opinion  that  the  truth  would  be  fixed:' 
on  a  more  firm  bafis  by  comparing  Dn  HaUty^^ 
QJaifervation  taken  almoft  a  century  ago;  witte 
one  of  a  more  recent  date,  niade  by  the  late 
ingenious  Dt.- Bradley^.  An  Apparatus  of  the 
mo<t  improved  Inftruments,  which  thofe  Gen^ 
tlemen  enjoyed  at  the  Royal  Obfervatory,cbn^ 
tributed  not  a  little  to  the  accuracy  of  thofe 
Obfervations.  What  I  fhall  now  refer  to  is  that 
of  the  DoSlors  made  in  the  year  1756,  wheqi 
the  variation  was  17  deg.  25  min.  delineatedf 
on  PI.  IV.  fig.  3^'  of  this  Appendix,  and  ex- 
plained in  the  fallowing  Section.     Where     .    • 

3  8.  W,  N,  Ei  S  reprefent  the  Horizon  of  th^ 
Royal  ObfcFvatory  near  London,  C  the  center 
or  place  of  Obfervation,  N  S  the  Meridian,  W 
M  E  the  Equator,  P  the  Pole  of  the  Equator, 
as  before. 

Secondly 9  The  little Circlt  am Spde  isthd 
parallel  of  Latitude  wherein  the  magnetic 
p6le  moves,  equal  to  76  dcg.  9  min.  whofe 
complement  is  13'deg.  51  min.  equal  to  the 
Radius  mP  ot  diflance  of  the  magnetic  pble 

*  See  the  lafl;  cage  of.  Meffv%._Motmtme  -aftd 
Dodfonh  account  ot  their  large  Sea  Chart. 

or 
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ar  point,  from  die  pole  of  the  Equator,  ■  -i 
The  circle  H  G  K  C  reprefenr  the  parallel  of 
Latitude  of  the  Royal  Obfervatoiy, 

Thirdly^  The  2  Tangents  to  the  magnetic 
Orbit  ftiew  the  greateft  Weft  and  Eaft  Varia- 
tion ;  The  other  lines  contained  within  thofc 
limits  ihcw  the  feveral  Variations,  and  the  dif- 
ferent times  when  each  of  the  Obfervations 
were  made*  The  number  of  degrees  and  mi- 
nutes of  Variation  are  diofe  on  the  Horizon 
at  the  end  of  the  feveral  lines. 

Fourthly^  The  Triangle  C  P^;  is  adapted  toj 
the  OWervation  of  Dr*  Bradhy  when  the  Va-* 
nation  was  17  deg,  25  mln.  as  above, 

Problem- 

39,  ^  To  find  the  Longitude  of  the  mag-^^^ 
netic  Meridian  in  1750  when  the  DoSior  mac 
his  Obfervation. 

Having  I  ft,  the  comp,  of  the  Latitude  of 
that  place  CP  equal  to  38  deg.  31  mia  30  fee* 

2dly,  The  Angle  of  Variation  ¥Cm  equal 
to  17  deg,  25  min, 

3dly.  The  Side  ¥  m  equal  to  the  comp-  of 
tlie  Latitude  of  the  magnetic  Pole  equal  to  13 
deg»  5 1  min.     To  find  the  Angle  C  P  m^ 

By  the  univerfal  Propofition  it  will  be 

Asthecotan/ofthe  ZC  17^25^-  *0'5^3485 
Totbecs.  of  the  fide  CP  38  31  30  9^893393 

So  isRad.  —    —    —     —     10, 


^To  thecotan.  of  the  iCVo  76^  13'  9.389908 

Then 
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iThen^o gain  the  Ahgle  mFo  it  Will  be  ' 

As  thect.  of  th6conip*of  then-  -^        .     .  * 
rLat  GP  38^3^^  30^       $     I0.099006 
To  the  co*fiQe  of  C  Pe?  76''  13''      9*37703  jf 

.     :the  comp.  of Lat.of mag.  pole  f^^^ 

Xq  •  ^he"  co-line  o£  m  Vo  39'''  42'     9 . 8  86 1 2<i 

^  .,Theiumof76°i3<  +39^42'  =  ns'ss'sl' 
the  i:.  CP  /i7  zr  theLongitude  of  the  magnetic 
pole  frbm  the  place  of  obfervation,  mz.  from 
the  Royal  Obfervatoiy  in  the  Year  1750. 
Then, 

40.  From  the  Longitude  of  the  magnrticJ 
pole  in  the  Year  1660*  :=i  ambpd  z±  180°  o\ 
fubtraft  115°  ^^  as  above  =  mbpdy  the  re-^ 
mainder  is  tr  64''  ^  zz  am:  ' 

41.  The  fpace  of  time  taken  up  by  the 
magnetic  pole  in  its  progrefs  from  ^a:  to-^  in 
its  Orbit  =  64°  ^  was  90  Years ;  viz.  from 
the  Year  1660  to  the  Year  1750 ;  that  is,  to 
the  time  when  the  Obfervation  of  the  variation 
was  made  by  Dr*  ^Bradley  <  at  the  Obfervatory 
aforefaid.  .     :  ■    .  j 

42.  Then  to  find  the  time  of  the  periodical 
Revolution  of  th^  point  or  pole,  it  will  be 
thus  ^  If  90  Years  :  64°  5'  ■  <>  ■  Or  rather  by 
being  converted  into  minutes  =  3845,     fay, 

43.  If  3845  minutes  of  degrees  require  90 
Years;  360  deg.  or  21600  min.  will  require 
505  years  215  days  8  hours  and  24  minutes. 

44.  To  find  its*  yearly  motion,  fay.  If  90 

P  p  p  Years 
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Veai^  :  3845  mmtites  of  its  Othlt : :  1  V^gaf 
will  be  equal  to  42^  43*  20*, 

45.  Having  by  the  lail  Problem,  from  tlic 
given  Vgriatiofi  fecund  the  Longitude  of  the 
place  of  Obfervation  from  the  magnetic  Me- 
ridian, and  from  thence  deduced  its  periodical 
Revolu tioD  and  yearly  rnotion>  I  Qiall  next  Oiew 
that  by  having  its  Longitade  given  in  any  given 
parallel  of  Latitude,  the  Variation  of  the  Nee- 
dle from  the  Meridian  may  be  found  for  any 
p^  or  future  year.  ■  -t- 1  &all  illuilrate  that 
ProbkEn  with  a  variety  of  Examples  at  differ- 
ent timcs^  and  fliail  begin  my  calculation  at 
the  Year  1660,  and  attend  the  fubterraneous 
agent  till  it  has  paffed  half  through  its  Orbit^ 
namely,  from  a  to  m6 p  and  1/,  equal  to  180 
degrees,  that  is,  till  it  be  arrived  at  the  hither-* 
moil  pan  of  its  Orbit  at  J. 

46.  And  iincc  Meflrs-  Mountaine  and  D^d^n, 
in  the  account  of  their  large  Chart  abovemen- 
tioned,  inform  us,  that  the  change  of  the  Va- 
riation is  (0  exceeding  tranfient,  that  it  is  ne- 
^eflary  to  reneur  it  every  iq  or  12  years,  I  have 
therefore  renew'd  my  calculation  at  every  10 
Years  end  ;  But  here  it  is  neceflary  for  mc  ia 
the  firft  place  to  ihew*  how  tar  the  magnetic 
Pole  proceeds  in  its  orbit  in  that  time  which 
is  found  by  the  fame  proportion,  thus  : 

As  90  Years  is  to  64''  5'  fo  is  10  Years  to 
.      7    7    12. 

47-  The  given  place,  or  Longitude  of  the 
magnetic  p«ie  in  its  orbit  at  ^,  ice  fig.  ^d,  PI, 

'IV. 


IV.  Js  equal  to  i8o  degrees  from  C,  the  place 
of  0*fcnrat?ori.— ^— ^---.Th^  Pole'iiV  ro  Years 
time,  viz.  in  j67o  had  procei^ed'  forward 
7^  f  X  z  from  tfrc  Metidiati,  ari^  -  was  two 
Years  before  Dr.  Hafley  made  his  Obfervition 
on  the  Variation ;  fince  therefore  *f  jf  \  2"  is 
fddnd  Juft  by  computation,  I  fHall  i)roceed  ia 
the  foJlo\»'ing  marilibr  ; 

48.  Frdni  X  80  degrees  fobtratft  the  aiTot-efaid 
number  of  degrees  minutes  and  feconds  for 
the  firft  10  Years^  and  the  remainder  is  172* 
^2'  48^*^.  This  therefore  Was  the  weft  Lbngi- 
tude  of  the  magnetic  Pole  in  1670 ;  cohfe* 
^ucntly  then, 

'  49^^  The  ^  T*hhig8  given  are,  ift.  the 
complement  of  Latitude  iz  CP  3?*  31''  39'^ 
2dly.  The  coraplement  of  Latimde  of  the 
magnetic  Pole  Y m  —  \f  ^i\  3dly,  The 
jLCPmzz  lyz""^^  28''  of  Longitude  of  that 
Pole  froni  the  pkce  of  Obfervation*}  and  thus 
the  Longitude  is  aflunried  at  every  fucceeding 
operation ;  and  from  thence  the  quantity  of 
the  Variation  is  difcover*d  :  The  given  Data 
oelng  always  the  Angle  of  Longitude  and  the 
2  fides  including  it,  I  (hall  make  ufe  of  Mr, 
Ougbtre^s  Axiom,  which  folves  that  Problem 
without  a  perp^ndicula.r,  by  the  following  pro- 
J)ortion, 

Ppp2  As 


(•47,0 

^.  tjic  Sine  of  half  the  Sum  of  two  Sid^^^=  - 
to  the  fine  of  half  their  difference ;  fo  is  ^c 
to-tangent  of  half  the  contained  Angle^  to 
the  Tangent  of  half  the  diifereace  of  the  ^dther 
Angles.  '  \   .  .   . 

Again,  . 

A?  the  Co-fine  of  half  the  fura  of  the  fides, 
to  the.  Co-fine  of  half  their  difference  j  fo  isi 
the  Co- tangent  of  half  the  contained  Angle, - 
to  the  Twgeat  pf  half  the  lum  of  the  c^her 
Angles. 

The  given  fides  pf  the  Triangle  as  befor^ 
gJDferyed  ^e^ 

The  comp.  of  the  Lat.  of  the  Obfervatory 

cp  38"  31'  30"  -  ■  '      • 

And  the  comp.  of  the  Lat,  of  the  magnetic  ■ 

fohpp  1/51^.     ;  '    '  ■  •  ■ 

Whoie  Sum  is    cz"  22'  30' 

The   half  Sup  26"  11'  15"  '       " 

.   The  difference    24°  40'  30* 

The  half  difference  i  2"  lo'  \  c" 

Then  it  will  be. 

As  the  s.  of  \  the  fum  of  the  2  fides  >  _ 

■    26°  1 1^  x^'. '      Arith.  Comp.  I  °-35525P 
to  the  s.  of  I  their  differ.  1 2°  20'  i  ^  9.329743- 
So  is  the  pt.  of  I  the  contain'd  z.    >  «  z 

86°  26  V  |S-7.93463: 

to  the  t.  of  -t  the  difference  of  the  ^  — -r-  \.   7 
other  2  AS     1°  43^  30"         5  8.478461 
And, 

...  A3 
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Aa, the  cs.  of  half  the  fum  of  th^  2  >  *  y^ 

lides  26^  1 1^,1/  ,  Ar.  Corpp.  t'''^4;7<^^-  , 
tp  the  cs.  pf  i  their  difF,  1 2"  29^  j 5"  9.9898:39, 
So  is  the  ct  of  hdf  the  contained  >  q  k   ^ 

A  86»  26'  24"    -   -   l^-7934^g;;. 

to  the  tan.  of  half  the  fum  of  fhe  >  T"^       To 
other  2  xs     3°  52^  30V  5      •  ^''^^S' 

Half  difFerence  I.'' 43'' 30"    to  be  added   , 
and:  fubtra<3:ed : 

their  Sum  .         5°  36''  iz  the  greateft^.. 

their  difference    2""    9^  iz  theleaft  z.  zij 
Variation. 

So  that  in  }o  Years  time,  i.e,  in  the  Year 
1670,  the  Variation  at  the  Royal  Obfervatory 
was  2°  9^ 

The  degrees  of  Longitude  for  the  next  10 
Years, 'i;/2;.   1680,  will  be  i^?""  52^  4?"  lef§ 

7=/ 12^  is  =165°  4/  36'. 

Then  the  Calculation  will  be, 
/^s  the  s.  of  half  the  fum  of  the  2  -»  , 

fides  26^  11^  15"  Ar.  Cpmp.  J  ""-^^^^^Q 
tothes.  of  itheirdifF.  12°  20^^  i^"  9*329743 
3o  is  the  ct.  of  half  the  contained 


z.  82^52^48" 


oniamca  -) 

_     _   I  9-^97105 

to  the  tan.  of  half  the  difference  of  >  "o    o 

theotl^erg^s.    3°  2W.  ^.i^'^^^'^'i 

And, 

A3 
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A€  ^  c$.  of  half  the  fum  of  the  ^ 

2  fides    -—     Arith.  Comp.  S 
t6  the  cs^  of  half  their  difF«-ence 
So  ijB  the  ct.  of  half  the  contained  7 

L.     82^   5/  48^      -.      ^  '   5 


0.447067' 
9.989839 
9.097105 


to  the  tan.  of  half  ihe  fum  of  the  \      '        ■    : 
ptheraz-s      /45^    -    5  9-13+0 1? 

ji""  13^1=  thegreateft  z. 

4°  17'=:  the  z.  of  Variatp 

50.  If  this  operation  be  repeated  for  cverf 
loth  Year,  by  thus  alTuming  the  Longitude  or 
ififtancc  of  th6  magnetic  Meridian  from  fhe 
Meridian  of  the  place  of  Obfervation,  the  Va-^ 
nation  is  difcover'd  in  an  e^  and  natiiral  maiw 
ner  :  The  following  Table  was  conftrufted  by 
thus  deducing  j""  j  it!  from  the  Longitude 
ft(  every  Operation. 


Yrs. 

Longitude. 

Deg.  m.  f. 

1660 

180  0  0 

1670 

•172  52  48 

1680 

165  45  ^e 

1690 

158  38  24 

1700 

151  31  12 

1710 

144  24  0 

1720 

137  16  48 

1730 

130  9  '^G 

1740 

123  2  24 

Variat  | 

d: 

m.  - 

p 

0 

2 

9 

4 

n 

6 

22 

8 

26i 

10 

26 

12 

21 

H 

9 

V' 

51 

1 

1750 
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Vrs. 

Lopgitude. 

Variae 

peg.  m.  f. 

D.-  m. 

1750 

115  55  »2 

17*25 

1766 

»o8  48  .0 

18  49 

J  770 

loi  40  48 

20    3 

1780 

94  33  36 

21    4 

1790 

87.26  24 

21  51 

1800 

80    19    13 

22  22 

1810. 

73  12     0 

22  36 

1S20 

66    4  48 

22  28 

1830 

58  57  36 

21  59 

1840 

51  50  24 

20  49 

1850 

44  43  12 

19  39 

i860 

37  36    0 

17  45 

1870 

30  28  48 

15  19 

1880 

23  21  36 

12  23 

1890 

16  14  24 

857 

1900 

9    7  12 

4  56 

1910 

200 

»    9 

i9Ui 

000 

0    0 

I 


51.  The  foregoing  Table  {hews  that  the 
feveral  Variations  of  the  Needle  from  the  Mcr 
ridian  when  the  magnetic  Pole  is  at  the  far^ 
ther  part  of  its  Orbits  conftantly  decreafe  in 
quantity  till  the  magnetic  Pole  arrives  at  the 
place  of  the  Tangent  p^  which  is  evident  by* 
ti;ie  feveral  Variations,  and  after  that  increafc 
again. 

52.  By  which  method  of  prpceeding,  it  ap- 
pears that  between  the  Years  1912  and  19 1 3 

*  It  is  worthy  of  remark  that  Dr.  Bradley's  Ob- 
•fervktion  of  the  Variation  for  the  Year  1750,  viz. 
17^  2$^  came  out  ju ft,  to  the  very  minute,  altha* 
at  the  9th  Opcraiion*  '  the 
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iflie  Minner'i  Gompafe-needle  will  havresrii^ 
yariafion,  nor  the  niagi>etic  Pole  any  LQngv* 
tilde  at  die  Meridian  of  LrQndon^  or  at  the 
forementioned  Obfervatory,  both  of*  them  be- 
ing nearly  in  tl)?  feme  Meridiap,  and  within  a 
few  minutesiipf  tht  fame  parallpl. 

53.  If  ^ie  pbjfe(9:ed  that  my  iirft  operation 
is  contradi(9ted  by  the  laft,  finqe  7^  7'  of  the 
magnetic  orbit;  at  the/ former;  prcnduces  but 
2°  9^  of  variatitin  ;  wheteas  at  the  latter,  the 
fame  number  of  degrees'  difference  of  Longi- 
tude from  that  point,  makes  alpioft  4  degrees 
of  Variatidn. 

54.  I  anfwer :  This  will,  appear  to  be  but  a 
natural  and  neceffary  confcquence,  if  we  confult 
the  20th  propofition  of  the  3d  Book  of  Euclid^ 
where  it  is  demonftrated,  rfiat  the  L  at  the 
center  of  a  Circle  is  double  the  Quantity  of  the 
z.  at  the  circumference,  &c.  7  deg.  7  min. 
&c.  therefore  of  the  magnetic  orbit  at  ^,  at  the 
•diftance  of  C^,  muft  produce  ap  L  of  almoft 
-double  the  •  quantity  that  would  be  produced 
from  that  bumber  of  degrees  at  the  diftancb 
ofC^.        !  .        . 

55.  I  (hall  now,  by  way  of  illuftration,  fct 
:down  the  fame  numbers  back  ugain,  from  the 
Meridian  at  the  heareft  part  of  the  fame  paral- 
lel of  Latitude  at  ^,  till  the  magnetic  agent  has 
palled  through  the  eaftern  jfSirt  of  it ;  in  which 
all  the  lame  Phaenomena  will  be  exhibited  as 
before  in  the  weitern,  but  in  an  inverted 
order. 

The 
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.  The  Longitiidc  of  the  magnetic  Polc^  and 
Variation  of  the  Compafs-Needic  £r60  tHe 
mareji  part  of  the  magnetic  Orbit»  and  from 
thfence  through  the  eaft  part  of  it. 


Yrs. 

Longitude; 

Variat 

Dcg4  m.  £ 

D.  m. 

19I2t 

000 

d    0 

19^5 

260 

I    9 

^9^5 

9    7  iti 

4  56 

1935 

16  14  24 

857 

*945 

23  21  36 

12  23 

^955 

30  28  48 

15  »9 

i9^5 

37  36    0 

17  45 

^973 

•  44  43  12 

19  39 

1985 

51  5^  24 

20  49 

1995 

58  57  36 

«»  59 

aoo5 

66  04  48 

22   28 

2015 

73  12     0 

22   36 

20^5 

80  19  12 

2i   22 

203^ 

8^  4d  24 

2l    51 

2045 

94  33  36 

21      4 

4055 

I 01  40  48 

20      3 

1065 

id8  48.    b 

18   49 

2075 

"5  55  12 

17   25 

2085 

123     2  24 
130    9  36 

15  5' 

2695 

H    9 

2105 

137  16  48 

12  21 

2II5 

144  »4    0 

lb  26 

2125 

15'  3'  »2i 

8  26i 

2i35 

158  38  24 

6  22 

2H5 

165  45  ^ 

4  17 

•^^55 

17^  52  48 

«    9 

2165 

180    0    0 

0      Q 

<Vqq 
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■  ^  56*  'The  folbwiiig  IB  thatObfcnratioiTdf  Dr.' 
^Jtialle/s  of  the  Variation  of  the  magnetic  Nee- 
dle^made  At  London  in  the  Year  1672,  12 
Years  after  the  Mtz  of  xrommeocement  of  the 
time  and  place  of  the  preceding  Calculation  ^ 
and  is  an'iUuftration  of  the  fol^egding  Theory^ 
which  it  is  •  preiTumed  will  be  allowed  to 
ftrengtheft  it,  by  finding  how  ncarfy  it  coincides 
with  the  principles  on  which  my  calculations 
are  founded.         • 

^y.  As  90  years  to  64*"  f,  bv  by  converting 
It  into  mihutcsas  before;  A^  90  years  to  3845"^ 
of  fpace,  gained  in  tb«  magnetic  Orbit  >  So 
is  12  years,  [equal  to  the  fpace  of  time,  fince 
the  year  1660]  to; 51 2,^6  -  or  S""  p\ 

58.  Thieh  if  8°  32-^  be  fobdi?<fted  from  1 80^ 
there  will  remain  171''  28^  equal  to  the  Longi- 
tude of  the  magnetic  Pole  from  the  Meridiaa 
of  the  Royal  Dbfervatory,  the  half  of  which  is^ 

85^44'.    : 

59.  To  find  what  wsfS  the  VariatiGn  of  the 
Keedle  in,  ^672^       :   '■"     • :  ; 

As  the  s.  0f'haif  the  fujn  df  ijip  ^  >  , 

fides=:|6^  jir  15'  iAr.eomp.  $  ""'^SS^S^ 
to  the  s.  olhdf  ^eir  diff.  li"  20'  15*  9.329743 
So  is  the  ct.©f  half  the  eootained  ■>  ©  o 

£.    ^5^.  44'    ^'  :^    ^  $  8-872770 
to  the  tan|  of  halfith^l  diff,  of  the  7"^       ' 

othe^  i  A*    12"  4'  -.-^    ^  S  ■^•557779 
Alii'     ■     i  '  "      •■     - 

'        i  i'  --'  As 
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As  the  cs.  of  half  the  fum  of  the  j  , 

.       fides  Arith.  Comp.  i  o-°47o67 

jto  the  cs.  of  half  their  difference       9' 98 9 8 39 

LSo  is  the  ct,  of  half  the  contained  >  n  o   ^     ^ 

1^  the  tan,  of  half  the  fum  of  the 


other  2  z-s  4" 

lajf  diff-  of  the  other  z  i_si^ 
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?  8.909676 


their  Sum  =  6"*  4i''thegreatcft  ^^ 


their  Difference  =  2''  33'  the  leaft  c] 
:  the  Variation. 

Hence  it  appears  by  Calculation  that  the 
[Variation  in  the  Year  1672  was  2"*  33^"^  and 
ijience  alfo  it  appears  that  1660  was  the  Year 
\pi  no  Variation  in  London  1  fmce  by  the  Doc-^ 
for  g  Obfervation,  the  Variation  wa^  2^  30"^; 
land  an  Error  of  two  or  three  Minutes  is  eafily 
pommitted  in  fuch  kind  of  Experiments, 

60.  When  I  view  the  preceding  Table  and 
Ltiehold  the  regularity  and  perfpicuity  of  what  fs 
[there  exhibited^  with  refped  both  to  the  Lon* 
jitude  and  the  Variation,  I  feel  a  fecret  pleafure 
think  that  IJhouidhefo  happy  as  tojiumhle  on 
method  to  reduce  that  which  hath  hitherto 
'  fjeen  thcHigh  t  productive  of  the  greateft  irrega* 
Waritieg  and  moll  complicated  Ph:enomena  in  all 
^Nature,  to  fuch  a  perfed  regularity,  as  to  render 
lit  equally  beautiful  and  harmonious  in  its  effed^ 
jwith  the  reft  of  Nature's  operations  j  and  thi?, 
l>y  only  allowing  the  caufc  of  the  polarity  or 
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diredive  property  Qf  the  Needle,  i.  c.  ihi  mag^ 
netk  Pak^  to  have  fuph  a  particular  niotion  m^ 
in  fad,  it  really  appears  to  have,  viz.  a  evolu- 
tion round  the  Pole  of  the  Equator.  iJ 
61  •  But   this    remarkable  regularity,   witli''^ 
which  1  leem  fo  highly  plesiled,  and  on  which 
1  place  fo  great  a  flir^fs,  may  very  probably  be 
made  by  others  a  principal  Objed:ion  agaici^^ 
the  truth  of  my  whole  Scheme,   fince  nothing 
Huf  the  reverfe  of  all  this*  ever  appeared  to 
them;  which  indeed  will  inevitably  be  the  cafe 
when  Dbfervations  are  made  promifcuoufly,  ia 
different  Latitudes  and  different  Meridians,  m 
they  generally  arc>               It  may  probably  be 
cbjefted  likewife,  that  thp*  it  b^  eafy  enougkj 
to  form  a  Table  on  fuch  principles  ;    yet  that' 
the  great  Dr.  Haliey  fays,  that  the  irregulari- 
ties attending  the  Theory  of  the  Variation  arc 
fo  great  as  to  render  it  ahnpft  impoflible  to 
bring  it  to  any  fegular  Hyppthefis :    The  pe- 
riodical Revolution,  for  inftanpe,  is  lb  greats 
fohat  he  tells  us,  the  nice  detwmination  of'  that 
wfittd  Jtiany^   other  fm-tieuhrs  in  the  magnetical 

$^hm  is  rcjervedjor  later  Pojlerify* 
m  6t,  Indee4  the  difficulties  attending  Obfer- 
jyatlons  of  the  Variation  muft  be  allowed  to  bt 
unlurmoun table,  as  I  obfcrved  before,  fo  long 
''as  we  |iaye  no  regard  either  to  different  Lati- 
tudes or  different  Meridians ;  and  as  he  juftly 
pbferves,  waiting  at  the  fame  place  to  compleat 
■  a  Theory  is  impradticable- 

<^3,  i\s  I  cannof  flatter  uiyfelf  widi  the  gooi 
'i^""    *       -  —    ^  fortune 
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fortune  of  efcaping  Objeaions  tp  my  AffertioiS^ 
which  ever  attend  thafe  who  l^rike  out  new^ 
thcjugh  plainer  paths  to  truth  than  had  been 
before  difcoverd  J  1  lliall  here  endeavour  tc> 
ftate  all  the  mofl:  material  Objedions  and  place 
them  in  their  ilrongeft  light,  and  try  if  they 
are  not  to  be  obviated.  And  Firft,  I  fhall  ftip-* 
pofe  all  the  abovementioned  difficulties  which 
might  be  objeiaed  from  Dr.  H^iey%  different 
Sentiments  on  this  fubjeft. 
"  64.  That  fo  impotent  and  inconfiderable  an 
Obferver  as  the  Author  fhould  ftrike  out  fome 
kind  of  regularity,  where  fo  great  a  Man  as  Dr. 
Halky  coujd  obferve  aone,  is  fomething  re- 
markable ;  and  whenever  I  refleft  on  itj  it  ge- 
nerally brings  to  my  mind*  the  Obfervation  of 
die  ingenious  Mn  J  ones  ^  fo  lately  taken  notice 
of,  vi:&.  that  a  much  Wronger  Likenefs  hath 
fometimes  been  hit  by  an  indifferent  Painter, 
than  at  other  time^  by  the  great eit  Proficients 
in  that  Art ;  Every  one  knows  how  to  make 
tlie  Application-  It  would  therefore  favour 
much  of  Ill-nature,  were  any  one  to  reprefent 
me  afluming  and  arrogant  enough  to  prefumc 
to  vie  with  one  fo  much  fuperior  in  natural 
f^nd  acquired  Abilities,  as  Pr,  Ha/ky  moik  cer- 
tainly was* 

65.  Indeed  had  be  allowed  of  but  one  north 
magnetic  Pole  inftead  of /^^^^  and  tliat  Pole  to 
move  in  a  parallel  of  Latitude ;  that  is,  had 
140 1  our  Schemes  been  diftcrent,  he  never  woul4 
ia\  e  affirmed  tliat  by  rcafon  of  tli?  great  length 
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yf  tiie  period  it  was  incapable  of  a  nice  dete^-^ 
inination  till  fucceeding  Ages,  intimating  thcrey 
by>  that  one  age  was  much  too  ihort  a  fpace 
of  time  to  make  proper  obfervations  to  examine 
it :  For  had  he  believed  it  to  move  in  a  paral^ 
Icl  of  Latitude,  he  inuft  have  known,  thattha 
tflfeits  ytrould  be  equal,  and  all  the  diiFerent 
Phanomena  die  fame,  whether  we  wait  atoniq 
place  ti}l  the  magnetic  Pole  approcached  neaarer 
to  our  Meridian  any  number  of  degrees  in  iA 
parallel ;  or  whether  we  ihoald  advance  nearer 
to  the  magnetic  Meridian  the  fame  number  of 
d^ees  in  our  parallel. 

•  66.  Had  we  an  opeii  Sea  entirely  furrpund-fi 
ing  the  Globe  in  the  parallel  of  London  foe 
inftance ;  th^t  period  of  the  njagnetic  Pole 
which  would  require  the  obferyation  of  5a5f 
Years  at  London,  might,  by  an  ealy  rate  of  fai]«» 
i«g  in  the  fame  parallel,  be  accomplifhed  in  the 
fame  number  of  Da)rs ;  and  all  the  different 
appearances  exhibited  in  th^  Table  both  of  the 
Variation  and  Longitude  made  for  every  iq 
Years  would,  at  the  fanie  eafy  rate  of  parallel 
j^ing,  be  compleated  in  lo  Days, 

6j.  According  to  the  prefent  Theoiy  thoib 
who  are  living  in  London  in  the  Year  19 12^" 
fiMz.  146  Years  hence,  will  have  no  Variation 
of  the  Needle  from  fhe  Meridian ;  the  magne- 
tic Pole  will  by  that  time  be  arrived  to  it ;  and 
^&af  Meridian  will  therefore  then  become  the 
magnetic  Meridian,  and  the  Needle  by  poiot->* 
ing  towardsJhat  Pole  cai^  cpnfequently  have  hq 

Vafia- 
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Vmation ;  but  the  Mariiicf  by  failingf  ib  thi 
prcfent  magnetic  Meridian  .would  have'^lth* 
different  Appcarasnced  iit  146  Days>  aftd,  *b]^ 
being  then  in  the  magnetic  McJridian,  woald]^ 
like  the  formet-j.haveho  Vari^ltibn/  Again; 
-  '^  6*.  As  the  fnagnetic  Pok-after  its  arrrv^l Mrt^ 
the  neareft  patt  of  its  Orbits  Xiiz,  at  dj  will  be 
paffing  on  x<^  ih6  eaft,  and  will  eonfequesfrtl;^ 
caufe  an  eaft  variation  at  that  pkcei  fo  the' 
Mariner  haviiig^^tbined  the  magnetic  Meridi'* 
aiiji  where  his  weit  variation  Would  end*^  he^ 

*  It  will  not.be  improper  to  obferve  here,  that 
the  Mariner  .who  {hould  perforo^  luch  a  Vpyage  bjt 
iDarallerfailtng'in  the  Latitude  of  Loadon,  would 
ticrt  find  his  weft  Variation  gradually  to  decrea]^ 
from  the  time  of  firfl:  fettingOut  toward  the  Weft  : 
If  WecoftfulfrtheTkble^  we  fhallfind,  that  accord- 
ing to  the  prefent  Theoryj  die  Weft  Variftadif  li 
itill  increafingiit  Loodoh,  and  fo  will  continue  tilt 
the  Year  1810,  <&iz.  44  Years  to  come»  that  being 
the  Time  when,  the  magnetic  Pole  will  meee  wi^ 
the  Tangent,  (See  Plate  IV.  Fig.  2d.  3d,)  where  this 
greiateft  Variation  happens  in  that  Latitude,  ^nd 
the  Longitude  of'Londoh  at  that  Time  frorii,  the 
magnetic  Meridian  will  tlien  be'kbblit  72  deg.  to  the; 
Weftj  after  which  TBcne,  the  Variatibn  will  begirt  tb 
decreafcv-  and  donj^upiitly  the  Navigator  for  the 
iame  reafon  muft.fail  weftward  for  44  days,  when  th«t 
y^iatioA  would  be  increafing  till  that  Timej.  HfKl^ 
then  be  would  likewiie  hp  about  72.deg.  of  Longitt 
tucle  from  the  magnetic  Meridian,  and  would  there 
findhis  Variation  to  be  22°  36',  viz^  the  greateft  Va- 
riation in  thaf  parallel :  A  fter  which  it  would  be  con-^. 
ftantly  Icfltningtili  he  arrived  attKe  laine  Meridian.*  • 

by 
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l)f  ftill  fteefing  his  courfe  to  the  nBeJi  of  th6 
magnetic  Meridian,  will  neceiTarily  have  an  mft 
variation ;  but  thia  is  too  obvious  to  need  any- 
farther  explanation. 

69,  It  may  alfo  be  objeded,  that  not  one  of 
the  Oblcrvations  made  (whilft  the  Needle  had 
an  eaft  variation)  by  Meifrs,  Burrmvs^  Gunteri 
GeiHirand  send  Bond^  agree  with  my  periodical 
motion  of  the  magnetical  Pole  %  fince  the  pe-- 
riod  of  time  between  the  firft  and  laft  of  them, 
^iz.  Mr.  Burrows  and  Mr.  Bond  w^as  jy  years* 
that  is,  from  1580  to  1657,  during  which  time 
the  Variation  altered  no  more  than  ji*  i^^^ 
which  differs  confiderably  from  Dr.  Ha/Iefn 
and  Dr.  Bradley's  Obfervations^  upon  which 
this  Theory  is  founded. 

70*  All  this  I  muft  own  to  be  tme ;  and 
the  only  probable  means  of  accounting  for  fci 
remarkable  a  difference  is  to  confider  it  as  the 
cffcH  of  the  badnefs  of  our  common  Compais- 
needles,  fome  of  which,  I  am  convinced,  will 
reft  at  8  or  9  degrees  fhort  of,  or  beyond  the 
place  where  they  ought  to  reft.  And  I  fpeak 
irom  experience,  thofe  1  generally  made  ule  of, 
which  were  of  the  common  conftrudlion,  in- 
ftead,  for  inftance,  of  ftopping  at  19  or  20  de- 
grees to  the  weft  of  the  Meridian  more  fre- 
quently relied  at  27  or  28  degreeSi  and  I  have 
hut  feldom  found  them  to  ftop  twice  at  the 
fame  point. 

yi.  My  reafon  for  preferring  Dr*  Halley% 
Obfervation  of  1672J  when  the  Variation  was 
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2*^30'  to  file  weft,  and  Dn  5r^f^/y§^  inadfrj 
1750,  who  foLind  it  to  be  at  that  timd  iy"^  2rcl^[] 
to  the  famedireaion,  is  the  ftriking  agreerfient 
I  pbferved  in  the  Obfervations  of '  thbfe  two 
great  Men  •  to  which  let  me  add  the  probable 
lity  of  their  being  accommodated  at  the  Royal  " 
Obfervatory   with    the    beft   of  laftruments, 
formed  certainly  on  a  more  atcurate  conftruc-'; 
tion  than  thofe  might  be,  which  were  ufed  by  ^ 
Mr.   Burrows,   GelBbrand^    &c,    dmoft  tw6  ' 
Centuries  ago.  '  ^ 

72f.  I  have  indeed  heard  feme  Mariners  av'ei*, 
that  the  Compafs^needles  vary  Co  much  from 
each  other,  that  there  can  he  no  fort  bf  certain-  * 
ty  of  finding  out  the  trae  Longitude  from  their 
direction,  and  have  afTured  me  that  where  feve- 
ral  Ships  are  in  Company,  the  direfttve  proper- 
ty of  each  Com  pals-needle  is  generally  found 
to  be  widely  differenL —  -But  what  more 
does  all  this  amount  to  than  that  their  Needled 
are  fo  faulty  as  not  to  be  depended  upon ;  and 
I  cannot  help  repeating  here  my  former  Inter-' 
rogation,  that  if  there  be  no  point  to  which  the 
Compafs-needle  is  alwiiys  directed,  what  advan- 
tage has  the  prefent  Navigator  more  than  he^ 
who  lived  before  the  Magnet  was  known  ? 

73,  And  if  this  be  the  cafe  with  the  com- 
mon Cbmpafs,  It  is  no  wonder  the  Mariner 
feldom  obtains  the  feveral  points  of  it  to  any 
tolerable  degree  of  exattnels*:  Befidcs,  the 
loading  of  the  Needle  with  the  Compafs  on  its 
back>  muft  be  no  fmall  impediment  to  the  free 
R  r  r  motion 
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fuch  a  line  through  the  center,  as  may  bifeft 
the  Circle  between  thofe  two  points,  and  that 
lipe  is  a  true  Meridian,  viz*   a  line  that  points 

truly  north  and  fouth. 1  have  one  ot  thete 

meridian  Lines,  which  I  made  by  the  following 
method.    I  defcribed  feveral  concentric  Circles 
and  erefted  a  perpendicular  in  the  center,   of 
fuch  an  height  that  the  fhadow  of  the  vertex 
might  be  capable  of  interfecting  them  all,  to 
remedy  the  inconvenjency  of  being  oftentimes 
difappointed  by  Clouds,  either  at  the  Ihadow's 
pailing  into,  or  out  of  the  Circle,   The  ihadow 
of  that  vertical  poLnt  of  the  perpendicular  I  tra^ 
ced  by  marking  it  from  the  morning  to  the 
afternoon  at  proper  intervals  of  time>  till  it  had 
paflcd  over  all  thofe  Circles  i  fo  that  if  it  hap- 
pened to  be  cloudy,  when  the  Ihadow  would 
Jiave  paiTed  any  one  of  them,   it  was  eafily  re- 
medied by  compicating  the  path  of  the  fliadow 
of  the  vertex.   After  this,  when  I  had  bife<fted 
the  feveral  Circles,  and  marked  them,  I  found 
them  fo  accurate,  that  when  a  line  was  drawn 
through  the  ceater,    and  through  the  bifediing 
mark  of  the  outer moft  Circle,  the  fame  line 
palfed  through  the  other  bifeiftions,  which  was 
.^  fatisfaftory  proof  that  the  line  was  juftiy 
drawn ;  thofe  irregularities,  that  feemM,  in  the 
feveral  hifefting  points,   fcarcely  perceptible, 
I  correded  by  endeavouring  to  pafs  my  Meri- 
dian through  the  midil  of  them. 

78,  This  Meridian,  though  accurate  as  I  had  ' 
good  realbn  to  believe  it  to  be^  did  not  exaftly 

agree 
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agree  in  time  with  fome  Sun-dials  and  fcverol 
Clocks,  although  thofe  Clocks  were  faid  to  be 
adjufted  by  good  Regulators :  And  when  I  en- 
deavoured to  find  out  the  Variation  of  the 
Compafs  by  the  fame  meridian  line,  (which  ia 
the  fureft  way  of  discovering  it  accurately)  it 
did  not  afford  me  the  fatisfafbion  which  I  had 
reafon  to  expert;  the  Needle  fometimes  point- 
ing almoft  30  degrees  to  the  weft  of  the  north, 
though  I  had  taken  the  utmoft  care  in  placing 

the  Compafs  over  the  meridian  line* But 

as  I  obferved  before,  it  was  fome  what  uncom- 
mon to  fee  thole  Needles,  after  being  difturbed, 
teft  twice  together  at  the  fame  point  of  the 
Compafs.  This  was  however  a  fare  proof  that 
the  fault  was  not  altogether  in  the  Meridian 
Line,  which  I  was  convinced  muft  be  an  accu- 
rate one,  as  certainly  as  the  Sun  has  equal  Al-  ^ 
titudes  at  equal  times  ^  before  and  after  it  paiTes 
the  true  Meridian  of  the  place. 

79,  But  the  cafe  was  quite  otherwife  when 
I  placed  my  accurate  Compafs  before- mentioned 
over  my  meridian  line,  as  that  gave  the  Varia- 
tion about  20  degrees  to  the  weft  of  the  Meri- 
dian at  Worcefter,  in  the  beginning  of  the 
Year  1766  :  Since  therefore  an  Obfervatioa 
with  an  accurate  Compafs  on  a  true  meridian 
line  gives  about  20  degrees  of  weft  Variation,  I 
fiiall  fhew  what  the  Variation  is  by  Calculatioa 
the  fa^me  Year :  And  as  it  is  a  peculiar  one,  and 
ferves  to  ill uft rate  and  ftrengthen  the  Theory 
in  general,  I  fhall  prefent  my  Reader  with  that 
Caicuiation  at  large.  In 
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8o«  The  Longitude  of  London  from  the  mag^ 
ntdc  Meridian  is  found  by  calculation  to  bo 
104''  31^  26' to  the  eaft  nearly ;  andthcL.on* 
^tode  of  Worcefter  being  about  2  degrees  to 
the  weft  of  London ;  the  eaft  Longitude  there- 
fore of  Worcefter  from  the  magnetic  Meridian 
U  101°  31'  26^  the  half  of  it  is  51''  15'  43^ 

In  this  Problem,  the  things  given  bong  the 
a  fides  and  the  included  4. ,  I  (hall  proceed  as 
before  by  Mr.  Ougbtred^  proportion,  which 
ftquires  no  perpendicular. 

The  Latitude  of  Worcefter  52'  16^ 
Complement  =  37**  44'  z:  one  of  the  given 

fides  of  the  Triangle. 
The  Latitude  of  the  magnetic  Pole  76**  9' 
The  Complement    13°  51'   tz  the    othef 
comprehending  fide. 
Their  Sum  is  5^°  35' 

Their  half  Sum       25°  47'  30' 
Their  Difference     23°  53' 
Their  half  Difference  11°  56'  30' 

As  the  s.  of  half  the  fum  of  the  2  ^        , 

fides  25^  4/  30^     Ar.  Comp.  S  ^•3^i4" 

to  the  s.  of  half  their  diff.  1 1"*  56^  30""  9.3 1 5794 

So  is  the  ct.  of  half  the  contained  > 

o      /      /^  t  9-904401 

^     51     M    43      —    —    SJ1^JJ2L. 
to  the  tan  of  half  the  diff.  of  the  ^  ^  r8i6o6 

other  J  iis         20"^  53'  —  i  9-5        9 

And, 

As 
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As  the  Cb.  of  half  the  fum  of  the  ^  ^  ^.^i  ^ 
given  fides  25"*  47'  30"  Ar.Com  S     *  ^S>7i 
to  the  cs.  of  i  their  diffl  1 1""  56''  30''  9*990494 
So  U  the  ct.  of  half  the  contained  7  ^  ^^ , , 

^  j,»  .5'  43' !_9:9^4«. 

to  the  tan.  of  half  the  fum  of  the  ?  ^  ^ ,  ^     q 
other  2'^  s     4i»     5'  30"       5  9-940SS5 
Add  and  fubtra<a  20°  53' 

61°  58'  3o"=thegreatcftA' 

zd"  12^  30  =:  thcVariationi 
of  the  Needle  from  the  Meridian  of  Worccfter 
1766. 

81.  I  muft  own  I  was  hot  a  little  elated  at 
the  remarkable  agreement  of  my  Obferration 
and  Calculation,  fimilar  to  a  well  correfpond- 
ing  Theory  and  Pradice  :  In  {hort,  I  found  fo 
many  concurring  Circumftances  which  feem'd 
fo  fully  to  confirm  my  Theory,  that  I  had  fcarcc 
a  doubt  remaining,  fince  nothing  of  confe- 
quence  appeared  to  contradict  it.  From  this 
pleafing  Encouragement,  I  have,  a  little  farther 
on,  ventured  to  give  the  Variation  of  the  Nee- 
dle from  the  Meridian,  at  feveral  capital  Cities 
and  Towns. 

82.  The  Longitude  of  the  magnetical  Pole 
from  London  having  been  difcover'd  to  be  i8o* 
that  is,  at  the  oppofite  part  of  the  Meridian  at 
tf,  about  the  year  1660 ;  and  as  the  yearly  mo- 
tion of  it  is  difcover'd  to  be  42^  43"  20^*,  it 
has  been  confequently  ever  fince  approaching 

towards 


49^  ) 

towards  us  at  that  rate^  and  mtift  in  1 06  yeartt 
be  advanced  75  degrees  at  leafti  and  at  this 
time  cannot  be  much  fliort  of  the  Meridian 
of  Acapuko  in  Mexico  >  fo  that  the  Weft 
Variation  of  the  Needle  at  that  Meridian  is 
almoft  if  not  quite  at  an  cnd^  and  an  Eaft  one 
will  foon  begin. 

83*  Having  therefore  the  yearly  motion  of 
the  magnetic  Pole  we  may  eafily  find  its  place 
at  all  times,  thus.  From  180  degrees  viz.  the 
diftance  of  the  magnetic  Pole  from  London,  in 
1660,  if  42'  43"  20"*  be  fubtrafted,  there  will 
remain  179'"  ly^  16"  40*  r:  the  Longitude  tor 
the  Year  1661  j  then*  if  from  179^  17''  16''  40^ 
be  taken  42^^  43''  20"^  the  remainder  is  178''  34' 
33"  20"  =  the  Longitude  for  the  Year  1662 1 
and  thus  we  may  proceed  for  every  year  till  the 
magnetic  Pole  has  pafTed  through  the  vsrefterji 
part  of  its  parallel  ftill  fubdufting  42^  43"  2a* 
till  it  arrives  at  the  neareft  part  of  the  Meridiaa 
where  the  Longitude  v^ould  become  zz  o,  • 

84.  The  following  Series  was  formed  by  the 
fame  method  of  reafoning  for  every  other,  that 
is,  for  every  fecond  Year,  by  fubtrading  double 
the  number  of  minutes,  feconds,  and  thirds ; 
fo  that  if  a  particular  Year  be  wanting  that  is 
not  in  the  Table,  add  42^^  43*  20*'  to  the  next 
lefs,  and  thus  the  fituation  of  the  magnetic  Pole 
known 


I 

I 
4 


may 
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Table  II.  The  Longifyide^  or  Difiance  of  the 
magnitic  Meridian  from  that  of  London  for 
every  two  Years.- 


jt66o 
lefs 

1662 
lefs 

1664- 
lefs 

1666 

&c. 

1668 

1670 

1672' 

1674 

1676 

1678 

1680 

1682 

1684 

1686 

1688 

1690 

1692 

1694 

1696 

1698 

1700 

.J  702 


Longitude. 
Deg.  m.  {4  3ds. 
180  00  00  00 
I  25  26  40 


178  34  33 
I  25  26 

20 
40 

177  9 
I  25 

6 
26 

40 
40 

^75  43 

isfc. 

174 

18 

172 

52 

171 

27 

170 

I 

168 

36 

167 

II 

165 

45 

164 

20 

162 

54. 

161 

29 

160 

3 

1,58  38 

^57 

12 

155  47 

154 

22 

152 

56 

t5» 

31 

150 

5 

40     o 

13  20 

46  40 

20      O 

53  210 
26  40 

O     o 

6  40 
40  o 
13  20 

46  40 
20  o 
53  20 
26  40 

D      O 

33  20 

6  40 

40     o 


Yrs. 

704 
706 
708 
710 
712 

7H 
716 

718 

720 
722 
724 
726 
728 

730 
732 
734 
736 

738 
740 
742 

744 
746 
748 
750 
752 
754 
756 
758 
760 


Longi 
Dcg.tn. 
48  40 
47  14 
45  49 
44  23 
42  58 
41 
40 


33 

7 


38  42 
37  16 
35  51 

34  25 

33  o 
31  34 
30  9 
28  44 
27  18 

25  53 
24  27 
23  2 
21  36 
20  II 

iS  45 
17  .20 

15  55 
14  29 

13 
II 


4 
38 
10  13 
08  47 


S  s  s 


tude. 
f.  3<is 
13  26 
46  40 
20  o 
53  20 
26  40 
o  o 

33  20 
6  40 
40  0- 
13  20 
46  40 
20  o 

53  20- 

20  40 

o  o 

33  20 
6  40 
40  o 
13  20 
46  40 
20  o 
53  20 
26  40 

O   Q 

33  20 
6  40 
40  o 
13  20 
46  40 

1762 
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Yri. 

Longitude. 
Deg.  m.  f,  3ds 

Yrs. 

1762 

107  22  20  0 

1830 

1764 

105  ^6  525  20 

1832 

1766 

104  31  26  40 

1834 

1768 

103  60  0 

1836 

1770 

loi  40  ^-^   20 

1838 

1772 

100  J  5  7  40 

1840 

«774 

98  49  31  0 

1842 

1776 

^•j  24  4  20 

1844 

1778 

95   5^  37  40 

1846 

1780 

94  33  11  0 

1848 

1782 

93  7  44  20 

1850 

1784 

91  42  17  40 

1852 

178^ 

90  16  51  0 

1854 

1788 

88  51  24  20 

1856 

1790 

87  25  57  40 

1858 

1792 

86  0-31  0 

i860 

^19^ 

84  zs    4  20 

1862 

1796 

83  9  37  40 

1864 

J798 

81  44  II  0 

1866 

1800 

80  18  44  20 

1868 

1802 

78  53  17  40 

1870 

1804 

n  27  51   0 

1872 

1806 

76  2  24  20 

1874 

1808 

74  36  57  40 

1876 

1810 

73  "  31   0 

1878 

1812 

71  46  4  20 

1 880 

1814 

70  20  37  40 

1882 

i8t6 

58  55  II  0 

1884 

1818 

67  29  44  20 

1886 

1820 

66    4  17  40 

1888 

1822 

64  38  51  0 

1890 

1824 

63  13  24  20 

1-892 

1826 

6\   47  57  40' 

1894 

5828 

60  22  31  '0 

1896? 

Longitude!. 
Deg.  m.    f.  gdi. 

58  SI     4  29 
57  31  37  40 

^6  ,6  II     o 
54  40  44  2<^ 

Si  15  17  40 
51  49  510, 

50  24  i4  26 

48  58  SI'  4«>  " 

47  33  3*'  <^ 
46     8    4  SO 

44  42  37  40 
43  17  n,    d. 
41  51  44  »o 
40  26  ?7  4Q 
39    o  51.   0.. 
37  35  24  20 
36    9  57  4* 
,  34  44  31     0- 
33  19    4  *d 

31  53  37  40 
30  28   11     o 

29      2   44  20 

27  37  17  46 
26  II  51  6 
24  46  24  20 

23  20  SI  40 

21  55  31  O 
20  30     4  26 

19  4  37  4» 
17  39    II      o 

16  13  44  20 
14  48  17  4p 
13  22  51     a    . 
II  ^"j  24  20 
1898 


F 
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Yn. 

Longitude. 
Deg.  m.   f.  3ds  ; 

Yrs. 

Longitude, 
Deg.  m*    f-  3ds 

1898 

*o  3»  57  40  ; 

1906 

4  49  no 

1900 

9    6  31    0  I 

1908 

3  ^3  44  20 

1902 

7  40    4  ao 

1910 

1  58  17  40 

1904 

6  14  37  40 

1912 

0  32  51     0 

I 


I 


85.  Here  it  may  be  proper  to  remark  again, 
that  the  things  which  give  me  the  greateft  rea- 
fon  to  believe  that  my  firll:  Principles  are  well 
founded  arc  more  particularly  the  three  fol- 
lowing : 

FirjL  That  the  magnetic  Pole  or  Cauje  of 
tile  change  of  the  Variation,  moires  gradually  : 
This  appears  from  tlie  gradual  change  of  the 
Variation  for  near  two  hundred  Years  paft, 
namely,  from  1580  to  the  prefent  time  1766 ; 
fmce  this  is  entirely  confentaneous  with  the  ef- 
fects produced  from  fuch  a  motion  of  the  mag- 
netic Pole  round  the  Pole  of  the  Equator,  as 
the  Theory  affimis.  Ph  IV,  %  3. 

Secondiy.  The  exaft  agreement  which  ap- 
pear d  between  the  Obfervations  of  the  before^ 
mentioned  learned  ProfefTors  Dr.  Malley^  and 
Dr.  Bradley  I  the  former  of  which  in  1672 
found  the  Variation  about  a"*  30^  to  the  Wefl, 
and  the  latter  in  1750  found  it  17'*  25^  Thefe 
two  Obfervations  of  thole  great  Men,  coinci- 
ding fo  exa£tly,  as  they  did,  witli  Calculation, 
both  in  regard  to  each  other,  and  the  time 
when  they  commenced,  that  is,  at  the  Year 
1660  :  Thefe  were,  I  think,  fuch  ftrong  Cir^ 
cumftances  as  might  even  biafs  a  learned  Man^ 
cfpeciilly  Imcc,         S  s  s  a  thirdly. 


TbirJfy.  They  are  farther  confimrci  hf  jafty 
Obfefvation  of  the  Variation  at  the  City,  of 
Worcefter  this  prefcnt  Year  1766,  whenvas 
before  obferved,  an  accurate  Cdmpafs  being 
placed  over  a  juft  Meridian  Line,  points  out 
the  very  place  obtained  by  Calculation.  Arie 
.not  fuch  hints  fufficient  to  render  the  Theory 
V^orthy  gf  an  impartial  Examinatpn  ? 

~  86.  The  only  proper  way  of  examining  it, 
mifft  be,  as  before  remarked,  by  parallel  Sailr 
ing ;  there  is  Sea-room  fufficient  between 
Ireland  and  America,  and  in  the  parallel  of 
Londoi?  too  *  I  and  to  prove  more  efFedtually 
whether  the  feveral  Longitudes  and  the  Varia^ 
tions  agree  according  to  what  are  exhibited  ii> 
the  Table.  (See  SeB.  50  and  55.)  It  might  be 
necefTary  to  take  one  of  Mr.  Harrjfons  Clocks, 
that  fo  the  true  Longitude  may  be  ready  at 
band  to  compare  with  the  feveral  Variations.  It 
is  alfo  abfolutely  neccflary  that  the  Needle  of 


*  The  reafon  I  recommend  parallel  Sailing*  is 
from  a  hint  which  occurred  from  Dr.  Halley^s  un- 
furitiountable   Difficulties  j   who  after  mentioning 
the  wonderful  length  of    a  periodical  Revolution 
of  the  magnetic  Pole,  concludes;  jfo  that  the  nice 
determination  of  tbisj  and  of  feveral  other  particulars 
in  the  magnetic  Syjiem,  is  referv'd  for  later  Pojierity. 
~-— All  the  Obfervations  that  could  be  made  in 
J^ondon  in  505  Years,  might  be  very  foon  made  by 
failing  in  the  parallel  H,  G,  K.  C  Fig,   2d.  Plate 
IV.    And  diftance  of  Place  in  the  latter,  would  bo 
equal  to  diftaiKc  of  27;;;^  in  the  former. 
^  the 


ike  Compafs  be  good-— ^  Uiikfe  fach  a  Care* 
fu  I  method  be  obliefved,  the  Theory,  tliough 
ever  fo  true,  mart  appear  defe<5livet  when  com^,^ 
pared  witli  Practice ;    fince  it  depends  altoge*. 
ther  on  the  accuracy  of  the  Latitude  and  Va*t"^ 
:  rbitioa,   tiiac  is»  on  gaining  both  the  Latitude 
•of  the  pkce  of  Obferv^ation,  and  alfo  the  pointe 
of  the  Compafs  i    for  then,  and  not  till  then, 
can  the  Longitude  be  afcertained  to  a  fuificient 
•  degree  of  exaQnds  J   and  nothing  lefs  than 
fomewhat  of  this  kind  can  be  deemed  ^  faif 
Examination,  : 

87-  Other  concurring  favourable  Citcum*i 
ftances  may  here  alfo  be  enumerated,  in  order 
»to  ftrengthen  and  confirm  the  Theory  1  as  firft^ 
that  Dr*  Haiiey  obfervcs  tliat  the  greateft  Vari- 
Isttions  are  near  the  north  and  ibuth  Poles  of  the 
Equator.  Secondly.  That  where  the  Variations 
feem  unalterable,  as  it  were,  for  a  very  confi- 
derable  time,  it  is  to  be  underftood  of  fuch. 
;»laces  as  are  near  the  Tangents  or  greateft  Va- 
i  nations  ;  and  both  thefe  Phaenomeoa  are  ren- 
dered fo  obvious  in  my  Scheme*  as  to  appear 
evident  at  firft  fight.     See  fig.  2d  jd,    Ph  IV, 

88.  Another  Circuoiftance  ia  favour  of  this 
Theory  is,  that  Paris  has  in  reality  lefs  Weil 
Variation  than  London  i  whereas  Dr.  Haiiey 
I  affirms  that  according  to  tfje  general  effect^  the 
\differenci  Qugbt  to  be  the  contrary  way,  ^'  1 
Many  other  collateral  Proofs  might  be  men- 
tioned, but  thofe  already  fpegificd  moll,  it  is 
iinagiaed,  be  abundantly  iutBcient  to  recom^ 

mend 
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jnend  the  prefent  Theory  to  a  juft  and  pro|>er 
I  Scrutiny  I  So  that  the  unprejudiced  Reader 
will  not  perhaps  call  me  downright  Fool-hardy, 
wen  though  I  have  adventured  to  place  the 
magnetic  Pole  in  a  Meridian  near  to  that 
which  runs  through  Acapuko  in  Mexico*  — ^ 
He  may  probably  ad  fo  generoufly  and  favour- 
ably aa  to  conlider^  that  few  Theories  are 
brought  to  perfection  at  once,  and  therefore 
no  wonder  if  it  fliould  happen  fo  in  this  cafe» 
Could  I  but  cxped:  fuch  candid  treatment,  I 
fliould  advance  fomewhat  farther  and  prefent 
the  Reader  with  the  Variation  at  many  other 
I  places,  bcfides  thofe  of  London^  Parti  and 
Worcejler* 

89-  Here  it  is  to  be  noted,  that  in  different 
Booiks  of  Geography,  we  have  the  Longitude 
of  diiFerent  places  given  rery  differently  from 
each  other  and  from  different  Maps,  and  fonie* 
times  the  Latitudes  alfo  j  and  if  thofe  are  in- 
correft,  the  Variation  muft  neceffarily  conic 
out  wrong  by  Calculation.  However  relying 
on  the  Candour  and  Courtefy  of  my  Reader, 
and  not  doubting  but  the  novelty  of  the  fub- 
je£l  will  recommend  it  to  his  notice,  I  fliall 
give  him  a  Specimen  of  what  the  Variations- 
would  certainly  be  at  each  place,  exclufive  of 
fuch  miftakes- 

90-  I  fhall  begin  with  the  Metropolis,  or 
which  is  nearly  the  fame,  the  Royal  Obferva-. 
tory  at  GremwkL 


To 
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^fa  find  tHe  &iatlbn  at  the  Royal  OhCsttM 
toiy  at  Greetvmicb  for  the  Year  i766.  Th» 
difference  of  Meridians  between  the  ObfdiliSN' 
tory  and  the  magnetic  Pole  being  thatYcai^ 
104  31  26  i 

*     ■  "^ . 

I  fhall  proceed  as  before  by  Mr.  Oughtre£% 
Proportion.  ■■■'i- 

The  Compiement  of  the  Latitude  of  that' 
plate  38°  31.  30' 

The  Comp.  of  the  magnetic  Pole  1 3*  ^i*    ' ; 

Sum  of  the.  fides    52"  aa'  30* 

Half  Sum  .     '  26'  w*  i%' 

Difference  of  the  fides  24' 40'  30* 

Half  Difference  ,  12*  20'  15' 

Half  the  Angle      52*  15'  30* 

Ass.  of  half  the  fumbf  the  2  fides  •>  ^^ 

^6»ii'i5'  Ar.  Comp.  ^  °'3S525& 

to  8.  of  half  their  diffl  li' 20' 15'  9.329743 
So  is  the  ct.  of  half  the  cdntained  >     n  <><,  «_ 

i.  52'  1^  30'  —  —  §9'8»87»y 
to  the  tan.  of  half  the  diff".  of  the  ^ 

other  2  ^s  20°  32'  30'    — .  5  ^' 

And, 


As 


td>««.ofha]if  tbe<iifF.  .  12°  2a<  1/    9i9%&^i 
89  i«  |b«  et>  of  half  the  coatained  t  \  ^^U^f^ 

to  the  tarf.  of  half  the  fum  of  thp.  o  u  M-xV/toii^^ 
•  / ::  other  a  x«    40°    7'    :   • :  5  °*?t?  ™»9fv. 


■^      ii-^     t  I 


^o"*  39'  3©''^;  thegreateftA^ 
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19    34   30  r:  l»c  Vahalaqii 
at  the  Royal  Obfervatory,  1766^ 

91.  According  to  tlie  fame  manner  of  rea- 
ioning^  the  Weft  Variation  at  London  for  the 
prefent  Year  1766  will  be  19'' .35^-  That  of 
Paris  leis  by  about  a  degree  *. — Uno  material: 

■  '.'  '  *        -.       ' '  /       "'■'-'■.'       ■ 

♦  That  the  Weft  Variation  is  not  fo  great  at  iParis 
as  at  London  appears  by  the  ift  Table  page  478, 
or  by  the  :jd  or  .3d  fig,  Plate  IV.  where  we  fin^ 
that  the  nearer  the  m^netic  Pole  approaches  to- 
wards us,  the  more  this  Variation  incre&fes,  j.  e.  tte^ 
left  the  diftance  is,   the  greater  is  the  VSristio*:^ 
cbhfequently  Paris^  being  farther  to  the  Eaft  of  it 
than  London^  muft  have  lefs  Variation.     But  hect 
it  is  to  be  remembered  that  this  Phcenomcnon  will 
be  at  an  End  after  the  magnetic  Pole  has  fcach'd 
tlie  Tangent  C  v^  or  rather  Cp-,  becavfc,. after  that^ 
the  Variation  will  decreafe  at  London,  and  the  lefV 
the  diftance  is,  the  lefs  will  be  the  Variatioa ;  c6n- 
fccjuently  Paris,  which  is  at  a  greater  diftance  than 
London,  will  then  have  the  greater  Variation,  i.  e* 
juft  the  reverfc  of  what  it  was  before  it  came  td 
thd' Tangent.  Error 


Error  hath  hap>pened  in  the  givfen  Longitudeg  of 
X^atitudes  6f  tlie  feveral  Places,  the  Variation  at 
Bdinburgh  for  the  prcfent  Year  1 766  is  expefted 
to  be  nearly  21'  56', —  KtAmJhrdam  19°  3'.^ 

ht  Madrid  if  5'. Kt  Lijban  if  11' 

At  Rome  14°  54'.- At  f^ietma  15°  3  j\      ■  ■ 

At  Venice  15°  38'  30",— — At  Naples  14'  25' 
- — ^  At  Port-Royal  in  "Jamaica  f  ^f.-  * 

At  Acapulco  in  Mexico^  very  little. 

In  the  Meridian  of  London  at  the  Ardtic  Cir- 
cle the  Variation  fbr  the  prefent  Year  is  27"  40'. 


dfc8d|«}dijito«*^i}>fcd^rtll<*y:^tfcj^f^ 


CHAP.       VI. 


SECTION    92. 


f 

I    Of  the  greateft  Variations  that  can  hap-- 
I         pen  at  dijrTerent  Parallels  of  Latitude* 

"     ^/iSa^  H  E  greatefl  Variation  at  the  Equator 
^  T  ^  is  equd  to  the  diilaiice  of  th^  mag- 
^^^M  ^^^i*-  ^^^^  itovn  the  Pole  of  tlie  Equa- 
tor,  fiiice  both  of  them  are  at  that 
time  in  the  Horizon  of  the  place  of  Obferva- 

In  the  Paralkl  of  Part-R^yal  =  17''  30^  of 
North  Latitude,  the  greateft  Variation  is  14''  ^z^ 
and  is  obtained  by  the  firft  Cafe  of  right  fpne- 
rical  Triangles     Thus, 

As  the  Sine  of  the  Connplement  of  the  Latii* 
tude  of  the  Place  of  the  Obfervcr,  to  Radius  s 

T  1 1  fo 


Csdfi) 


lo  i&  the  Sine  of  the  Complement  of  the  Lat^ 
6f  the  magnetic  Pole  to  the  greiteil:  Variation. 
See  PI.  IV:  fig.  4-  where  there  is  given  the  Side 
<?P^nd  the  Side  m¥  to  find  the  ^  ^;CT. 

Ass-CP 
toRad. 


75:  ^* 


—     —     9-979419 
'^  So  is  s.  of  ^^iP     13^1^       —      9. 
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31  In  the  Parallel  of  Latitude  30%  the  greatclt 
Variation  that  can  happen  is  16''  3'. 

In  the  par.  of  40°  the  greateft  is  xS"  tz^  30'*. 

In  50"" 21^*  52^ 

In  60' 2a^  36'  30". 

In  jq" ^^'^  25^ 

In  74°  24^ 62''  53^  or  full  North- weft. 

In  the  Parallel  of  76''  the  greateft  Variauon 

IS  81     41     20  , 

N.  JS.  Were  we  to  lail  to  thofe  northern 
Limits  beyond  Latitude  76°  9',  the  greateit 
Variation  would  be  180",  that  is,  the  magnetic 
Pole  is  fometimes  to  the  fouth  of  thole  part^; 
and  confequcntly  the  Needle  lometimes  points 
to  the  fouth  inftead  of  the  north  ;  fo  that  un* 
lefs  a  T^hmry  of  the  magnetic  Pole  and  Farmtiom 
^^f  the  Needk  he  ^btained^  as  that  Pole  is  ap- 
proaching towards  our  Meridian^  it  will  be  in 
■a  few  Years  fo  near  to  us  in  thofe  limits  that 
the  Variation  will  change  fo  fenfibly  at  every 
tjiffercnt  fituation  of  the  Ship>  that  the  Needie 
\iiiil  be  but  of  iittlo  lervice  to  the  Navigator. 


4 


(  S^7  ) 

93.  In  order  to  confirm  the  foregoing  pofi- 
'tions  X  have  only  to  requeft>  1  will  not  fay  re- 
quire of  my  Readers,  that  they  wUl  grant  me 
that  fair,  reafonable  Poftulatum,  which  Nature 
herfelf  moft  evidently  points  out  to  us,  vm. 
that  the  magnetic  Pole  moves  in  a  circular  Or- 
bit round  the  Pole  of  the  Equator*,  and  that 
the  Mariner  s  Needle,  if  perfectly  good,  is  con- 
ftantly  direAed  towards  it,  as  it  appears  tO  be* 
in  fait  >  and  then  the  finding  of  the  Longitadc 
by  this  method  will  amount  to  a  com  pleat  de- 
mon ftration,  and  to  be  founded  on  true,  fure, 
3nd  lalling  Principles. 

94,  Table  IIL  This  Table  is  conftruared 
on  the  fame  principles  as  the  ift  fSee  ScB.  50.) 
for  the  Parallel  of  Port-Royai  in  Jamaica^  Lat^ 
17^  30""  Lon.  74''  o\  Each  Calculation  differ- 
ing from  the  other  1 5  degrees  of  Lpngitude, 
beginning  at  the  Meridian  oi  London* 

Alfo  fop  the  ArBic  Circle^  Lat.  66  31'']  the 
Calculations  differing:  from  each  other  10  de- 
grees  of  Longitude.  To  find  the  fewral  Va- 
riations, 


*  Since  all  die  Phenomena  are  coafentaneo.us  and 
iigreeablc  thereto. 
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it  may  be  thought  neceflary  to  remark, 

the  above  Calculations  might  have  been  tnad^ 
piore  exaa:  in  Time  by  inferting  die  fhwaional 
parts  J  but  as  the  whole  did  not  amount  tq  one 
■Vear,  I  purppfely  omitted  thcnu  : 

CHAP, 
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SECTION 


95* 


[odern  Geogiaphy,  or  Geography  iw- 
proved  by  means  of  tbe  magnetic 
Tlieory*  ... 

(^"^  A  V I N  G  proceeded  thus  f^r  with 
H  S  ^y  Theory  of  the  magnetic  Pole  and 
jj^ww^  Compaf^-needk^  a  kind  of  new  Geo- 
graphy appears ;  for  having  obtained 
.the  Longitude  or  dillance  of  the  magnetic  Me- 
ridian by  the  foregoing  method,*  a  Queftion 
may  be  put,  viz.  though  the  Longitude  of  the 
Meridian  poffefled  by  the  magnetic  Pole  be 
known  ^  yet  how  can  the  Mariner  obtain  his 
diilance  from  any  known  place  nearer  to'  him, 
as  London^  T^eneriff,  FerrOp  &c  f  I  anfwer : 
Py  a  method  fimilar  to  that  made  ufe  of  in 
compion  Geography:  For  as  in  that>  afirft  Me^ 
ridian  is  found  neceffary^  fo  the  fame  lis  as 
neceilary  here  :  But  as  in  that^  the  Mcridiaa 
^f  fome  known  place  was  made  the  firft  Meri- 
dian ;  in  f/jis,  the  Meridian  poffefled  by  the 
magnetic  Pole  mud  be  deem'd  the  firft  Meri-» 
diaa ;  The  principal  difference  is,  in  that,  the 
Place  and  its  Meridian  is  fixed  ;  in  this,  it  is 
perpetaally  fliifting  from  one  Meridian  to  ano* 
theri  but  that  mak<;s  no  difficulty,  lincx  its 

place 


place  or  Longitude  may  be  known  far  anj 
p^rtic^ilar  Year,   from  Table   11,    by   whii:l 
means  we  have  a  general  or  firft  Meridian^' 
equally  capable  of  affording  all  the  afli (lance 
m  that  oi  ^enerifff  ^Cf    ^f*  if  w^  plea£%   ona 
of  thofe  forcmcntioned  places  which  was  calUj 
fd  the  firft  Meridian,  may  now  be  called  ja  it 
cgnd  Meridian,  with  which  we  may  prQwe4l 
in  a  fimilar  manner  to  that  in  common  ufc. 

96.  If  the  Longitude  of  Lmdon  from  th«j 
magnetic  Pole  be  required  for  any  given  Yeaf^i 
fuppofe  the  prefeqt  Year  17^6  :  Look  intdj 
Table  IL  for  that  Year^  oppolite  to  which  will 
be  found  the  Longitude  or  diftance  of  thd. 
magnetic  Meridian  from  that  of  London,  104^ 
31^  26^  4o*'#  ;  The  fame  for  any  future  Time^ . 

Second,  As  in  common  Qeography,   fo  al fq 
here  the  diftance  from  the  firft  Meridian  bein^ 
known,  if  their  diftance  from  each  other  l?q ' 
required,  the  Problem  admits  of  fi?ree  different 
Cafes:  Fir/},  if  the  Places  are  both  to  the  paf^i 
or  both  to  the  Weft  of  that  firft  or  grand  Me-^ 
ridian,    fubtrad:   the  leaft  'diftance   from   they 
^reateft  and  the  difference  is  the  defired  dillanci4.| 
of  the  places,    SecQnd^  if  one  hns  Eaft  Longt-* 
tude  of  that  Mcrkiian,  and  the  other  Weft,  ad<f 
^hem  together,   and  their  llim  is  the  diftance 
pf  the  places.    Tbirdfy,  If  the  Needle  has  x\<x^\ 
Variation  ffora  the  Meridian,  there  will  th^n* 


*  Tiie  Seconds  and  Thmis  in  the  Tabic  may  be 
difregardcd  in  common  ufc. 

con* 


rm. 


•otifequently  be  no  Longitude  or  diftancc  frbaj 

1st.  B.  It  ii  to  be  rbmemberM  that  the  Na-* 
Hgator  having  the  Latitude  and  the  Ang-le  of 
Variation,  h-a&  always  {faia  ilxfficimyi  to  Sifcovct 
Its  Longitude,  or  diftance  bf  the  magrieti^ 
Meridian,  fince  thefidbofthe  Triangle  P///, 
i?^l;3?  the  diftance  of  the  magnetic  Pole  from 
ttfi^  Pole  of  the  Equator  i5  permanent;  and 
[therefore  always  known. 

Exmipies  of  the  three  different  Cq/es. 

l'i^5^i  Example  L  Gafe  L  Suppofe  in  the  ^/^ 

llmtic  Ocean,   the  diftance  or  Longitude  from 

iiie  maguetic  Pole  be  found  62""  30^  to  the  ekft 

>f  it,  then  iince  London  is  alfo  to  the  eaft,  Tub-- 

iKift  62^"  30"^  from  104''  31/  and  the  difFefence 

fmlz.  42°  i''  19  the  diftance  of  the  Meridian  of 

[ihe  Obferver  to  the  Weft  of  London. 

Example  IL  Cafe  L  Suppole  the  Navigator 
lib  be  in  the  Mediterranean^  and  his  diftance 
from  the  magnetic  Meridian  be  iz'f  30""  to  the 
eaftj  fubtra£t  104^  31''  from  123''  30^  and  the 
difference  lu"*  59^  is  the  diftance  of  the  Meri- 
dian of  the  Oblcivcr  from  tliat  of  London^  and 
fo  much  he  would  be  to  the  caft  of  it* 

Exampiel  Cafe  Ih  Suppofe,  in  the  great  fouth 
I  Sea,  the  Manl/a  Sblp  from  Acapulco  finds  her 
[Longitiudje  or  diftance  from  the  magnetic  Me-* 
ridian  to  be  ^"^  AS  ^^  *'^^  weft,  if  33"*  ^^^  be 
[added  to  104''  31^  it  Ihews  the  difterence  of 
t Meridians  to  be  138°  i6>  andlo  fap  that  plac© 
would  be  tu  the  weft  of  LoDdon, 

Ex- 


A 


Ekampk.  Cd/e  III.  If  the  Needle  have  U^ 
Variation  from  the  Meridian,  the  Mariner  may' 
theft  conclude  himfelf  to  he  of  the  magnctieal^ 
Mei-idian,  and  conlequently  that  he  is  104'*  ii** 
to  the  weil  of  London,  vtz.  the  number  of  de^\ 
grees  found  in  the  Table  at  the  Year  1766. 

98,  Having  found  the  Longitude  or  diftance  ] 
of  the  magnetic  Meridian  in  degrees,  multiply  it' 
Vy  60,  and  that  wiU  give  the  diftance  in  Miles- 
Example,  For  London  1766. 

Having  found  the  Variation  19^  35^  fay  by 
Cafe  11.  of  oblique-angled  fpherical  Triangles^ 

As  the  s.  of  the  z_  of  Variation 


19    35 


Arith.Comp.$°*'^7472^ 


tos.  of  theilde  wP     13°  51'  9-379°8y 

Soisthes.  of  the  ^CP«  104^31^  .  ^.^g^^^ 
wnole  Comp.  to  i8o  is  75    zg  S  ^1 

to  s*  of  the  fide  mC        43''  44"^     |  9.839723 

which  multiplied  by  60 

gives  tlie  dift.  in  Miles  2624"*^ 


•  As  in  common  Geography,   great  Circles  o: 
the  Sphere  muldplied  by  6q  give  Miies^  and 
all  right  Lines  in  fphericat  ProjeAions,  pafflng  thro* 
rhe  Center,   arc  great  Circles :    Confequently  th^ 
right  Line  C  w?,  in  the  Projcftion  by  paffing  chro'  ihtf' 
Center  is  a  great  Circle,  and  therefore  if  the  degrees 
are  multiplied  hy  6o>  they  arc  converced  into  Miles 
lid  re  alla» 

99. 


Cm) 

>9.  ^Tbe  diftciiice  of  the  mignetk  Pole  from 
tkat  of  tlie  Equator,  made  ufe  of  in  the  foregoing ; 
Calculations  was  obmined  hy  Mr,  Hauxkj% 
which  diftance  appears  to  be  right ;  iince  every 
Calculation  in  which  it  was  concerned,  that 
I  have  had  an  opportunity  of  proving  by  Ob- 
fervation  came  out  cither  accurately  julV*  orclfc 
exceedingly  near. 

loo*  But  whether  his  diftance  of  the  fw^ 
Poles  =  13^  51''  was  accurate  or  not,  I  fliall 
now,  according  to  a  former  proniife,  exhibit  a 
fimplei  eafy,  and  infillible  method  to  fnew:  By 
the  18th  Propofition  of  the  3d  Book  of  Euclid 
it  is  demonftrated,  that  if  a  line  be  drawn  from 
the  center  of  a  Circle  to  the  tangent  thofe  two 
lines  will  form  a  right  angle-  Now  at  the  time 
of  the  greateft  Variation  at  London  or  elfe- 
where,  fuch  a  redtangled  Triangle  is  formed^ 
as  CpPt  PL  IV*  fig.  2,  right  angled  at^,  where 
there  is  giv^ert  the  fide  CP  —:  the  complement 
of  the  Latitude  of  tlie  placc^  and  the  £.  of  Va- 
riation PC/,  to  find  the  dillance  Fm, 

loi.  If  it  be  ftill  objeaed*  that  though  I 
have  ihewn  an  infallible  method  to  find  the* 
diftance  of  the  magnetic  Pole  from  the  Pole 
of  the  Equator ;  yet  in  another  cafe  my  Plan 
feem^  to  be  defedtive,  viz.  in  the  Time  of  the 
periodical  Revolution,  w  hich  Dr,  Hailty  makes 
to  be  about  700  Yearg  1  and  that  I  myfelf  have 
alfo  acknowledged  that  the  Time  of  the  peri- 

*  See  Gmtkmmh  Magazha  for  Afoy,  1750- 

U  u  u  odical     ^ 


fdical  Revolution^  founded  on  the  Obfetratbnj 
of  Dr-  }ia//ey  and  Dr.  Bradley^  (wben  the  Va- 
riation was  to  the  Well  of  the  Meridian)  does 
not  coinci4e  with  the  Obfervations  of  Burrows, 
BofiJf&c.  whilft  the  Variation  was  to  the  Eaft- 

I  anfwer  :  Though  I  have  ackaowledged 
that  according  to  their  Oblervations  it  fcemed 
to  be  fo,  yet  if  that  were  really  the  Cafe, 
y^,  if  that  Pole  did  aftually  move  fomctimes 
fafter  and  fiMnetimes  flower,  yet  I  do  averi 
that  were  it  even ^;^^^  in  any  part  of  its  parallel, 
it  would  not  affedl  the  Truth  of  my  Theory  at 
aU-  The  finding  the  Longitude  at  Sea  would 
be  entirely  the  fame  in  every  refpe<S  i  for  fo 
long  as  the  Index  or  Needle  points  it  out,  there 
will  ftill  be  fuch  a  Triangle  formed,  as  will 
afford  equal  Data  to  find  the  Longitude,  i^  c, 
the  augle  ¥Cm.  For  inftance  i  fuppole  it  fixed 
at  ^>  fee  PI-  IV,  fig.  3.  though  the  Variation, 
and  confequently  tlie  Triangle  would  be  the  fame 
at  the  Royal  Obfervatory ;  yet,  as  the  Nayiga^ 
tor  changes  his  fituation,  his  angle  of  Variation 
and  confequently  his  Triangles  would  be  diflfer-' 
cntj  juft,  or  nearly  in  the  manner  it  is  at  pre* 
fent,  which  is  the  fame,  allowing  only  for  ttc 
few  nainutes  it  moves  in  4  whole  Year- 

H*  B*  The  difference  which  appears  be* 
tween  the  motion  of  the  magnetic  Pole  when 
toward  the  eaft  of  London  and  when  it  was  to 
the  weft*  can  arife  froni  no  other  probable 
faufes  than  the  faultinels  of  the  Needles  and. 
inaccuracy  of  the  Obfervatioos,  whilft  the  rnag- 

netic 
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nctic  Pole  was  in  the  eaftern  part  of  ite  parallel, 
uxilefs  fome  fmall  degree  of  error  may  be  alcri- 
bed  to  the  Obfer?ations  of  thofe  two  great  Men* 
It  is  fufticient  however,  that  their  Obfervations 
were  fuch  as  have  enabled  me  to  begin  a  The- 
ory^ which  if  attended  to,  and  carried  on  to 
thofe  Improvements  of  which  it  is  capable,  will 
afcertain  the  Longitade  to  as  great  an  exadnefs, 
as  the  well-known  Latitude  and  Variation.  So 
that  whether  the  weft  Variation  be  quite  at  an 
end  at  jicapuIcOf  or  whether  an  eaft  one  be  juft 
begun,  it  does  not  in  the  leaft  prevent  the  prin* 
pipal  thing  from  fucceeding,  viz,  that  of  find- 
ing the  Longitude  mfallibly  by  this  method, 

102*  That  there  is,  near  the  fouth  Polei 
Another  magnetic  Pole,  limilar  to  that  near 
the  north  Pole  of  the  Equator ;  ^nd  that  they 
both  probably  have  a  conne6:ion  with  each 
other  in  their  feveral  Offices,  may  reafonably 
be  inferred  from  the  Order,  Beauty,  and  Har^ 
mony,  confpicuous  throughout  all  the  Works 
[HfNaturc- 

103.  There  cannot,  however,  be  much 
[doubtf  when  once  a  fatisfaftory  ^heary  of  the 
north  magnetic  Pole  and  Compaf&^needle  is 
[compleated  and  fettled,  but  that  another  of  the 
I  fouth,  founded  on  the  fame  found  PrincipleSi 
will  ibon  follow;  and  how  bleft  will  the 
[  Mariner  then  be,  when  he  is  pofiefled  of  fo 
I  rafy  and  fimple  a  method  to  difcover  his  Lon* 
itude  in  every  part  of  the  terraqueous  Globe? 
le  will  then  require  no  more  Data  to  proceed 
^  U  u  u  2  with 


C  51^  > 

yfith  than  thofe  that  are  juft  neceflary  tp 
enable  him  to  iail  at  all,  vtss.  his  Latitade  an* 
angle  of  Variation  :  For  as  to  the  other  requr^' 
fite^  namely,  the  diftance  of  the  two  Pole^i 
that  being  once  found  is  permanent,  and  there- 
fore always  ready  at  hand* 

104.  After  I  had  proceeded  thus  far,  a  par-r 
ticular  Friend  obferving  me  to  be  rather  con- 
fident in  my  Ailertions,  remarked,  with  fonie 
Rallery,  that  though  what  I  fo  Itrenuoufly  in- 
fifted  on  appeared  true  and  undeniable  to  him, 
as  well  as  to  me ;  yet  it  v/as  his  opinion  I 
fhould  be  cenfured  by  fome  for  affirming  a 
Thing  to  be  abfolutcly  true  in  fad,  which  I 
advanced  only  as  a  Tltf  ory;  and  that  a  method 
of  finding  a  matter  of  fuch  Importance  ae  the 
Longitude  at  Sea  ought  not  to  be  admitted  ag 
fcertain,  till  it  had  paft  the  teft  of  a  feverc  Trials 
and  been  carried  into  adtual  execution.    This 
Keafoning  appeared  fomewhat  plaufible  j  and 
fuch  a  Trial  is  what  I  have  hoped  for,  and  do 
flill  earneftly  wiih  and  defire  :  For  as  I  Ihould 
be  very  unwilling  to  be  impofed  upon  myfelf, 
lb  neither  would  I  wilfully  impofe  or  intrude 
^ny  falfe  Reafoning  upon  others;  I  fliould  thece- 
fore  think  myfclf  v^ry  happy  to  have  my  The- 
ory ftriaiy,  ini partially,  and  expeditiouily  ex- 
am ined>  which  cannot  be  efFeftually  done,  but 
by  pardlel  failing,  as  I  before  obletved,   and 
without  which,  I  can  never  expeft  to  lee  it 
reduced  to  Pradice* 

10  J*  To  fhew  therefore  ihe  fincerity  of  my 
k  1-  In- 
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Intention,  Ihave  now  vcotured  farther  than  mjr 
origiiiiil  Delign,  in  calculating  the  V'ariation  fot*  ^ 
every   loth  degree^  quite  acrofe  the  Atidntict 
Ocean,  as  far  as  So  degrees  wcfl  Longitude 

from,  and  in  the  parallel  oi  London. But  * 

is  the  NavhyHor  will  be  prevented  from  fail- 
ing farther  \n  that  parallel  than  52  degrees  of 
weft  Longtttidc',  or  thereabouts,  by  the  north- 
c^ft-coail  oiNet^Joundfand,  I  have  taken  the 
liberty  of  intruding  a  calculation  for  that  par-p 
licixlar  Longkude, 

::  iq6-  In  order  to  which,  I  lliall  fiirther  fup- 
pofe  the  Lautude  and  Variation  juftly  obtained 
at  iQ  degrees  to  the  weft  of  London  and  in  the 
fame  parailcL;  then  unlefsl  have  incurred fome 
imterial  EA^ror,  jj^vhifh  not  unfrequently  hap- 

Lpens  to  Perfons  of  tnuch  fupcHor  Talents,)   by^ 

E|h€  Calculations  for  the  pre  lent  Year  1766,  the 

tyariation  is  e^pc6tcd  to  be, 
/eft  Longitude  f^ 

J  At  20  degrees  from  Lunuun 


^t  jQ  degrees  of 
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6' 
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Lt   30  degrees   2  2^*  36^^,      -^  At  40  degFces 


*  The  greacell  VariatiOR, 

If  any  Mariner,  matdng  a  particular  and  n  ^ 

[pbfervation  in  the  above  Ldngkude  and  1  ., 

fin  176$,  ftiouid  find  tbis^ro  be  nearly  true,  the  <hu 

tancc  between  the  magnt^tic  f  ale  and  the  Fulc  ot  rhq 

tquitor  might  be  eatily  and  infallibly  obtairtcd, 

J  which  mull  be  nearly  13*  5i*j^nd  would  connrni 

'"this  Theory  beyqnd  a  doubr,  ftnce  almoft  all  Cat* 

culaticns,  which  I  have  proved^  have  aniWcr*d  to  a 

Jurprifing  exadnefe, 

22* 
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82"  25  30"; ^At  50  degrees  ar  ^9' 

Now  if  the  Longitude  from  Ldndon  be  5a' 
at  the  north  eaft  coaft  of  Ne^wimndiand^ 
Variation  will  be  ai""  8^  39",    Here  the  Navi^ 
gator  can  proceed  no  farther  to  the  weft  ia  the 

fatne  parsilel,   if  our  Maps  are  juft, A% 

60  degree,  the  Variation  isj  19'  35',  .—~.At 
70  degrees  16°  ^Y  4^^  ■  At  80  degrees 
^f  S4-^ And  at  104"  31'  26^  the  Varia- 
tion of  the  Needle  would  be  zi  o, 

107.  To  afcertain  this  the  mote  clear !y,  the 
ufe  of  Mr,  Harrifm^  Clock  will  be  expedient, 
that  fo  each  Obfervation  may  be  madeprecifely 
at  10,  20,  30^  &€,  degrees  from  London;  for 
othcrwife  (as  the  Variation  is  conftaiitly  varying 
diTOughout  the  whole  Voyage)  it  cannot  t^ 
deem'd  a  fair  TriaL 

ip8.  To  conclude:  The  Difcovery  of  thi^ 
Longitude  by  the  Variation  of  the  Needle  has 
been  attempted  upon  very  different  Principles.; 

109.  The  great  Dn  BaUey,  to  corrcft  the 
Longitude  by  the  Variation,  dcfcribed  confed 
Lines,  which  comprehended  krge  Trafts  of  the 
fnrface  of  the  Globe ;  each  part  contained  with- 
in thofe  limits  had  the  fame  degree  of  Variation* 
which  does  not  fuppofe  that  the  Compafs-nee^ 
die  pointed  to  any  particular  Agent  or  PoIcJ 

110,  MeiTrs,  Mountmnezxi6.DQdfinxhQxx^t  to 
improve  theDrs.  Plan  by  inferting  a  great  number 
of  thofe  curved  Line§  on  a  very  large  paftebDani 
Chart;  which  lines,  tho'  they  intcrfea  or  crois 


i 
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obliquely 
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obliquely  a  vuft  yairiety  of  difio^ot  Meridians ;  yet  aM 
all  marVed  as  haviog  tl>e  fi4*w  Vmmon  bom  <im 
end  to  the  other,  the  molt  remarkabJe  of  which  is 
the  Line  ot  20  degrees  of  weft  Variation,  which  is 
continued  for  60  degrees  of  Longitude,  almoft 
due  eaft  and  weft,  vit,  from  Great  Britain  to  New 
England*  By  tlidf  Title  Pagc^  chele  Obfervations 
Were  made  aboutr  4  756  i  and  the*  the  wefterly  Va- 
riacion  has  been^ver  fmce  tncreaTing^  it  is  not  cvea^ 
y^t  full  20  degrees  at  London. 

ill.  The  preieot  Theory  is  founded  upon  a  per- 
fyafion,  that  the  Needle,  like  an  accurate  Index,  con- 
ftantly_  points  towards  the  magnetic  Pole,  and  is  the 
Caufe  of  the  Variation  of  the  Mariner*s  Compafs- 
n^dle,  and  of  the  Variation  of  that  Variation. 

ti2.  If  that  Theory*  which  fuppofes  the  Needle 
points  to  nothing,  is  true,  and  can  be  proved,  the 
prefent  Theory  muft  be  falfe  ;  and  I  wUl  own  my- 
felf  miftaken.  We  may  chen  attribute  tlie  Variation, 
with  other  immecbamals^  to  the  immediate  Influence 
and  Interpolition  of  the  Deity  >  and  tho'  we  can 
move  the  Needle  with  a  piece  of  common  Iron  which 
way  we  pleafe,  yet  we  muft  not  allow  that  the  Needle 
k  in  the  leaft  affefted  by  the  Iron^  but  by  fame  im». 
material  and  intelligent  Being  \  and  that  the  aflift- 
ance^  which  the  Navigators  receive  from  it,  is  all 
immubanical  coo, 

113.  Thus  have  I  prefented  the  Public  with 
my  Sentiments  on  the  Longitude,  together  with 
the  arguments  and  catculatians  \\\yQii  which  they. 
are  founded,  I  ihall  only  obierve  fanher,  that 
the  magnetic  J^ole,  that  Wonder  of  Nature, 
plainly  ex liibits  the  ftrongcft  marks  and  indica- 
tions of  its  important  Ufe,  t;/z.  that  of  enabling 
the  Mariner  lecurely  to  traverfe  the  wide  and 
patUcfs  Ocean,  to  convey  iiimfclf  to  the  remotcft 

Re- 
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Regions,  and  to  encounter  t!ie  moft  turbulerit  j 
Winds  aiid  mountainous  Waves  under  the-H 
fefc  direfiion  of  hisCompafs-needlc,tvhi(;li  ever* 
carefully,  and  as  it  were»  dutifully  watches  tlie 
motions  of  its  fubterraneous  jnaftcfi  aud  (ii* 
there  be  no  fault  in  its  Conflruition)  points 
them  out,  for  the  Benefit  of  Mankind,  to  fo 
gf^at  a  degree  of  accuracy  and  exactnefs,  as 
to  have  occafioned  the  poetical  ProverK 
**  7rue  as  the  Needle  io  the  Pole.  '*  A^d 
tinlefs  this  Truth,  which  ftands  confirmed  by 
conftant  experience,  can  be  difproved  and  let 
afide,  my  former  Affertlon  muft  remain  xrVe- 
fotal^le.  And  If  this  Method  ihall  on  a  ftri£t 
Examination,  be,  found  capable  of  diicpvering 
tjie  Longitude  fully  and  permanently;  is  it  not 
reaibnabk  to  hope  and  expe<9:  that  a  proportion- 
able part  of  the  Premium  fettled  by  Parliament 
will  be  allotted  to  it,  efpecialiy  if  no  other 
method  be  equally  practicable  and  ufeful  ? 
'"4i4  Having  trelpaffed,  f  fear/ too  long  on 
tlie  Patience  of  my  Readers^  I  vv JU  now  clofe 
tlie  whole  with  a  Repetition  of  that  Requeft, 
with  which  I  thought  it  my  Duty  to  addreik 
them  at  firftf  humbly  craving  their  candid 
AUowances  in  favour  of  a  diUgent  but  unlets 
t^rd  Labourer  in  the  Fields  of  Philofophy,  to 
the  better  cultivation  of  which,  if  the  prefent 
Publication  ihall  ( in  the  leaft  degree)  contri- 
bute* I  fliall  think  myfelf  happy  in  my  Endea-* 
Yours  and  Studies. 
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POSTSCRIPT. 

On  the   Confiruciion  of  eieBricai  Ma- 
chines* 

SECTION,     irif- 

?*C3^5JC^F  thefe  there  are  various  forms,  to  b^ 
^  O  ^  had  of  the  maihematical  Inftruoient-ma- 
i?ww  J  keirs,  (bme  of  which  are  very  elegaotly 
iLM^ji  finiiTied. 

I J  6.  A  plainer  and  cheaper  Sort  are  made  and 
fold  By  Mr*  Read^  Cabinet -maker ^  at  the  Quadrant^ 
in  Km^hts-Bridgi^  Hyde* Park.  Thefe,  by  means 
of  a  fimple  contrivance,  aft  the  ftrongeft  of  any  I 
ha^e  ever  feeri  *. 

117,  The  ingenious  Mr- X^^^,  Apothecary,  m 
Alderfgiite-Jtreet^  has  one  of  them,  which,  with  the 
greateft  eafc,  llriJces  a  hole  quite  through  a  quire  of 
Writing-paper :  He  has  alfo  much  improved  it  witli 
an  Elcftrometer,  by  rqeans  of  which,  he  can  regu- 
late the  force  of  it  to  any  degree  lefs  than  the  greut- 
cft  force  oi^  the  Machine  in  any  kind  of  weather  j 
and  although  it  aft  ever  fo  ftrung,  by  fuch  a  regu- 
lation he  can  make  it  as  weak  as  you  pleafe.  -^ 
The  EleftromeEer  or  Regubtor  may  be  had  along 
with  the  other  part  of  ctie  Apparatus^  if  befpoke, 
otherwife  not. 

I  r  S.  Another  of  a  yet  more  fimple  form  is  men^* 
tioned  by  Dr<  Franklin^  at  p*  17  of  his  Letters,  t 
once  faw  one  of  this  kind  that  aded  exceeding  well, 
and  for  the  fimpllctty  both  of  chat  and  its  Appara- 
tu%y  I  have  exhibited  a  figure  of  it  \  fo  that  ahnoft 
any  one  that  fees  it  may  be  able  to  form  one  of  die 

*  The  conf^ruLlion  of  Mr.  Redd'%  Machine  is  v€ry  flmplo 
and  t  Perff  n  on  occiifion  may  pcru^rm  Experiments  on 
himf«If;  Wichuut  na  AlEllant. 

X  X  X  fame 
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faille.  Ler  AB  PI.  IT-  fig-  g-  be  the  glafs  fpheroid, 
P  H  L  K  the  Frame  of  the  Machine,  H  G  K  M  a 
large  tin  Cann  filled  with  water  %  the  glafs  Receiver 
may  be  either  of  a  conical  or  cylindrical  form  filled 
with  water  as  high  as  that  in  the  Cann>  and  immer- 
ged  into  ic. 

119.  When  the  Tyro  is  defirous  to  try  the  force 
of  this  fimple  Machine^  (when  in  motion,)  he  muft 
communicate,  by  means  of  a  Chain  or  otherwtle».| 
with  the  tin  veflel  which  contains  the  water,  and 
then  with  the  hand  at  liberty,  or  a  wire,  He.  touch 
the  prime  Conductor  I K. 

120.  But  that  no  one  may  be  at  a  lofs  for  a  Re- 
ceiver properly  prepared,  let  a  Phial  or  a  thin  glalS  | 
veffel  of  any  form  be  filled  within  an  inch  or  an  inch 
and  an  half  of  the  top^  and  then  immerged  in  water , 
to  the  fame  height  with  the  water  in  die  glafs  %  thia 
will  prove  an  exceeding  good  one,  e/pecially  if  the 
water  be  made  a  little  warm.   Make  ufe  of  it  thus :  ^ 

121.  Set  the  veffel  of  water  with  the  phial,  undei^^ 
any  part  of  the  excited  Apparatus,  as  the  prime 
Conduftor  or  any  of  the  eleftrifed  wires,  and  let  a 
wire  or  chain  hang  down  from  the  Conduftor  £!?£■. 
fo  that  the  lower  end  may  defcend  into  the  water  ir 
the  phial,  and  it  will  very  foon  be  fufiiciently  char- 
ged, as  win  be  found  by  firft  taking  a  wire  or  roc'  ^ 
of  iron  in  one  hand  and  putting  the  other  end  of  it' 
in:o  the  water  in  which  the  phial  is  Lmmerged  j  theoj 
if  a  finger  of  his  other  hand  or  a  rod  ot  metal  be 
brought  to  any  part  of  the  excited  Apparatus,  W 
will  be  conviilfed  as  ufual ;    If  die  immerged  glaf 
be  very  thin  and  very  large,  the  fhock  will  be  it 
the  fame  proportion :  If  the  velfel  of  water  in  whici 
cKc  water  is  immerged  be  a  long  trougli,  and  thi 
glafs  be  put  at  oae  end  of  it  and  the  wire  ^r.  to 
other,  ilie  Jliock  wiil  be  propagated  in  the  fanit' 
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manner  as  if  brought  ever  fo  near  to  the  immerged 
glafs.     Or, 

122.  Laftly,  if  the  glafc  be  immerged  to  ths 
farne  depth  in  the  water  at  the  fide  of  a  Pool  or  of 
aRiverj  the  fame  effect  will  happen^  though  the  me* 
tallic  rod  be  put  into  die  water  at  the  greateft  dif* 
tancc  from  it,  if  the  Apparatus  of  wires  be  continued 
from  the  revolving  giafs  rill  it  comes  fo  near  to  the 
Perfon  that  he  may  bring  the  rod  in  his  other  hmd 
U  it. 

N.  B.  A  worthy  Friend,  who  is  a  Gentleman 
of  the  Faculty,  in  a  neighbouring  Cmmty^  fent 
mc  the  following  Letter. 

123.  **  I  have  liadj  and  ftill  havCj  very  great  prac- 
tice in  the  <^lc£trical  way^  and  as  great  Succeft*  Se- 
veral remarkable  Cafes  I  have  fenc  to  the  Magazine 
Compilers,  but  could  never  fee  one  inferted  ;  tho' 
fit  the  lame  time,  I  have  fent  poetical  pieccii, 
which  have  been  immediately  publiflied.  Being 
therefore  determined  to  trouble  myfelf  no  more  about 
themj  nnuft  beg  you,  if  ever  you  publUh  again,  to 
infert  the  following  Cafe. 

Richard  Johnfon,  of  ihe  Trenchi  «^;?r Wellington, 
mas  lafi  Winier  m  tacked  wUb  an  univirfal  Rhsumaiifm^ 
whicb^  with  the  /ymptomaiicFiVir  whkb  ran  very  high^ 
€onfimd  him  more  than  two  wmnths^  notwitbfianding 
all  proper  means  were  made  ufe  of  that  might  contribute 
^$6  bis  Recovery.  fVitb  the  returning  Springy  his  psins 
manyhedfuccejfpvelyy  all  hut  a  continual  me  in  the  Oca- 
^ut  mtd  Vertebra  of  the  Neck  :  Ufe  was  made  of  a  fiefh 
Brufhy  Jamesh  Powder  was  repeatedly  admintfired^  m 
Bliftir  was  applied  upon  the  part  j  hut  it  baffled  all  our 
0ideavours  and  continued  obftinate  without  the  leaft  re-- 
^ijfton^  till  Eleftricity  was  made  ufe  of  in  the  latter  end 
X  X  3£  2.  of 
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^Mfry  &r  the  heginning  ofjum^  I  forget  exa^ly  wbitk  4 
be  perffted  in  the  ufe  of  it  about  10  daysi  Thsjirfi 
three  or  four  days  I  began  to  defpair  vf  the  Cafcy  as  he  ' 
found  mi  the  leafi  relief  \   hut  after  thai  ii  hgau  io 
abate^  and  at  kjt  entirely  aafed. 

I  could  give  you  Cafes  enough  to  Ell  a  Vo- 
lume v  but  the  above  Cafe^  though  perhaps  not 
fo  ftriking  to  the  ignorant  Reader  as  lome  I  could 
relate?,  is  in  my  opinion  as  wonderful  a  Cure  as  ever 
Tiv^^s  performed  ;  for  being  under  my  Obfervadoa 
from  the  beginning*  I  am  iacisfied  nothing  was 
omitted  which  could  have  been  tried  with  gny  pro- 
bability of  fuccefs ;  and  that  the  fituation  of  his 
Complaint  was  primarily  in  the  fpinal  Marrow*  Ai| 
ingenious  Clergyman  in  the  neighbourhood  has  done 
ia  great  deal  of  good  with  his  Machine  %  and  the 
Praftittoners  at  5^/*?^  Infirmary  have  at  lafl:  got  A 
fuccesful  Method  of  ufing  it. "  1 

J  24,  The  learned  Profeifor  Boerbaave^  whUe  rea- 
Ibning  with  his  Pupils  concerning  the  eBbfts  of 
Fire,'  has  the  following  Corollary ^  **  What  now 
is  the  greaceft  degree  of  Fire  that  human  fkill  and 
induftrycan  at  prefent  produce  ?  Why,  from  what 
has  been  laid  down,  it  plainly  appears,  that  it  would 
ht  in  that  place  where  the  Focus  ofViktte^  and  the 
ftrongeft  of  Tfehirnbaufm  fhoukl  be  made  to  meet 
together  in  an  oppofite  dire<ftion,  and  coincide.  For 
lince  the  Focus  of  the  Speculum  is  in  the  open  Air, 
and  in  a  point  of  its  Am  three  feet  and  an  half  dif* 
tanc  from  its  Vertex*,"  hence,  this  Apparatus  of 
^fchirnhaufen  may  be  fo  placed  between  the  Speculum 
and  the  Sun 5  in  the  Ams  of  both  of  them,  that  this 
dioptrical  Foetis  (hall  exaftly  unite  with  the  former 
catoptrical  one,  and  that  without  at  ail  preventing 
the  Solar  Rays  from  falling  upon  theSpeculum,  In  thii 
lace  of  concourie  then  will  be  found  the  moft  in- 
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tenfe  Fire,  that  human  art  at  prefent  is  capable  of 
exciting".  Boerhaave's  Chemiftry,  p.  151.  See 
PI.  III.  fig.  2.  and  3.  Where  the  foregoing  Ex- 
periment is  thus  delineated  :  MR  reprefents  Vilette'% 

Mirror,  MPR  the  Cone  of  reflede4  Rays 

LN  Tfcbirnhaufenh  glafs  Lens,  LPN  the  Cone  of 
refrafted  Rays,  and  the  Focus  of  each  meeting  at  th© 
common  Vertex. 
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N.  B,  The  Figures  refer  to  the  Sedions*' 

A 

T  H  E  R,  its  agreement  with  common  Air,' 
6 1,  retained  in  bodies  by  the  atmofphcre, 
80,  81.  pervades  the  pores  of  brals,  87* 
furprifing  ElaftScity  of,  92.  conveys  found  thro* 
the  pores  of  grofs  bodies  and  alfo  magnifies  it^  94. 
its  exiftencc  denied  by  Mr.  Ckre^  i  o  i .  eleftrical, 
pafies  thro'  the  pores  of  denle  bodies,  proved  by 
experiment,  ro6.  ,  paffis  thro*  a  glafs  tube 

filled  with  water,  108,  109^  pervades  gtals  when 
the  air  is  removed,  126.  proved  by  experiment 
with  an  exhaufted  glafs  globe  and  a  double  recei- 
ver^ 127,  129.  its  natural  ande0ential  proper- 
ties according  to  Sir  Ifaac  Newton^  139,  furpri- 
fingly  more  fine  and  rare,  yet  more  elaftic  than 
common  air,  139,  extreme  fubtilty  of,  140» 
a  conveyer  or  propagator  of  light,  142.  its  rari- 
ty and  elafticity  increafed  by  heat,  or  by  putting 
it  under  the  exliaufted  receiver  of  an  air  pump, 
152.  Lord  Bacon's  opinion  of,  in  grofs  bodies, 
154.  its  exiftenoe  not  proved  heiort  Mufchen- 
ifoek^s  accidt;ntal  difcovery  of  it,  ikid.  its  moft 
fubtile,  adive  part  or  pneuma,  157.  lefs  fubtile 
than  the  pneuma,  164,  eleftric,  its  fource,  192. 
hiriiiJlied  from  the  pores  of  the  inftrument  of  fric- 
tion at  the  glafs  and  fupphed  from  the  earth,  pro-*^ 

ved 
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ved  by  experiments,    195.     its  propenfity  torel . 

-  turn  to  the  earth,  201 .     \«hat  bodies  it  fnoft  free^^ 
ly  pervadesj  206.     when  excited  by  elcftrics  ^<r 

•jT^^'efcapes  to  the  rubbed  eledtric,  proved  by  Mr. 
RackJirow\  fulphur  globe,  249.  firmly  fixed  in 
eleftrics /^fry^,  ..     ?      .    ?^4^ 

Air,  Chambers*  account  of,  ai.  viilgai'  orW^ro- 
geneous,  25.  elementary,  27*  Dr.  fli^^^'s  opi- 
nion oU  2 9.  Bifhop  Berkeley's  opinion  6f,  3 1 ,  5 1  • 
Dr.  Boerbaave's  opinion  of,  42.  primary  or  se- 
therial  fluid,  50...  the  opinion  of  two  kinds  of; 
58.     common,  agreement  between  it  aqd  aether, 

•  61.  factitious,  i.e.  artificial  or  generated,  874  brafs,' 
not  pervious  by  common,  ii?id.  artificial  Dr. 
tiales*  method  of  producing,  90.  primary^  fur- 
prifing  elafticity  o^  92.  primary  and  fecondary 
repel  each*  other,  120,  121.  the  retenfion  of  die 
pHmaiY,  when  accumulated,  explained,  12.1. 
the  proper  vehicle  of  founds  -,'  wfiich  are  weaker 
when  rarified,  and  vice  versa  ;  when  condenfed, 
;  22.  common,  its  elafticity  and  fubnilty,  proved 
by  the  Common  pump,  135.  common^  its  elal- 
ticicy  and  fubtilty,  how  very  great  at  the  height 
of  the  femi-diameter  of  the  earth,  ij6.  the  pu- 
reft,  contained  in  denleft  bodies,  213.  fulphu^e- 
ous  exhalations  in,  fermenting  with  nitrous  acids, 
take  fire,  228.  the  effedls  of  reftoring  the  equi- 
librium of,  equal  to  thofe  at  the  deftroying  ot  it, 

Attr A CT ION :  where  it  ends,  there  impulfe  begins. 
Qu.  Why?  ^  181. 

Author:  his  firft  principles,  or  brief  heads  of  his 
■  theory,  50.  found,  according  to  him,  propaga- 
ted by  means  of  the  cledric  fluid,  loi. 

Bacon,  (Lord,)  his  opinion  of  pneumaticals  iagrofe 
bodies,      154.  Ber- 


Krrl.      I    N    D    E    X*"^ 


I 


BerkbIjev,  (Bijhop)  his  opinion  of  air^  ^fj 

BoERHAAVE,  ( -Dr.  J  hls  opinion  of  air,  42.' 

CiRcu  IT  :  the  neceflity  of  forming  one,  in  the  Ley-* 
den  experiment,  306. 

Clare,  (Mr,)  aflcrts  that  found  is  propagated  rhro* 
bodies  by  the  vibrations  of  their  foiid  parts,  95. 
denies  die  exiftence  of  aether,  loi. 

Clouds:  how  negatively  cleflrifed  ?  22SJ 

Condensing, or  ^  its  defcription  and  manner  of  con- 
LsvDEN  PHiAL.5ltrud:ion,  17,  18,  243,  its  great 
ule^  and  how  accidentally  difcover'd  by  ProfelTor 
AiufcbtnbrQek^  245,  eJedrical  fire  retained  by  ic 
for  36  hours,  246.  the  more  dcnfe  the  fluid  in  it, 
n  the  greater  the  efFe£ts,  247-  ihe  method  of  char- 
ging the,  251,  ^s5* 
Earth,  tlie  fource  of  eleftrical  fire,  and  lightning, 
226,  227,  one  flde  of  the  fafh  pane  or  receiver, 
charged  from  the,  257, 
Elastic  Fluids:  the  expanfive  property  of  their 
I  .parts,  by  means  of  which  they  mutually  repel, 

I!  2,    I  14. 

Electrical  FLuiD^efcapesintotheearth*  ij,  the 

or  ■  Medium,    \  aceidencal  difcovery  of,   17. 

agreement  between  that  and  xchcr,  6  r ,   — proved 

by  experiments,  64*  as  a  natural  agent,  little  kls 

•J    than  uU-fufficient,  68.  from  whence  derived,  201/ 

f    how  to  kindle  into  lire  as  we  call  it,  or  rather  ho\7 

to  render  it  vifible,  232.     explofions  of,  at  the 

machine,  fimilar  to  lightning  and  thunder,    235. 

Electric  ITT,  meaning  ot  the  term,  6.   known  to 

the  ancients,   7.     why  advanced  fo  flowly,       8»' 

Mn  Haukejhee.,  the  firft  modern  improver  of,  10, 

Mr.  Hiephm  Gray^  the  next  improver,   1  r,     its 

conveyance  to  diftant  parts,  inftantaneous,      12. 

cfcapes  info  the.  earth,   13-     improved  by  gla6 

gbbcSi,  C^'r,   15-  Yyy  Elec- 
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ElBCTHics  r  what  bodies  fo  called,  12.     fixed  in 
inflammable  bodies^  alfo  in  amber,  glafs,  £<?i?.  and 
efpecialLyj  in  common  air,  204-     changed  to  non- 
elettrics,  a 09.    per  fi^  when  excited^  the  aether 
citapes  to  the  Tubbed  ele*5hic,  proved  by  Mr. 
Rad^hvwhiu^^kMT  globe,  249*    prj^y  the  aether 
.  611BI7  Bxed  in,  264*     noii^  what,         2Q:^«kZ05. 
Experiments^  Vit.Frankiin'^  64,     The  Rev,  Mr.  | 
Jmis\  68*     to  prove  the  elettrical  aether  pafies  I 
through  the  pores  of  denfe  bodies,  76^  yy^to^^ 
with  a  gi^s  tube  filled  with  water,  io3.     to  prove 
the  cxpanfive  property  of  cUftic  fluids,  by  means 
'of;  which  tliey  mLttiially  repd,   116,  ^jt?-     to 
prove  that  the  primary  and  fecondary  aii^  repel 
,   each  other,    120.     with   Mr-  Aim-tin's  curvat*rd 
tube,  168,     Mr*  Hauksjiet\  to  prove  tliat  Ether 
pcrvadd  glals  when  the  air  is  removed,        127. 
with  a  double  receiver^    \  29.     a  remarkabk  one, 
131,     by  the  common  pump  to  prove  the  clafti- 
city  and  fubtilty  ot  the  common  air,    155.     to 
prove  a  pneuma  or  a  more  fabtile  aftive  mediuin 
—  than  the  eleftrical,  made  with  a  dowoy  feather^ 
148.     to  fliew  how  the  rarity  and  elafticity  oFthe 
cieftric  effluvia  are  increafed  in  a  bladder  by  heat^ 
or  in  an  exhaufted  receiver,   152.     to  prove  the 
exLftencc  and  conllant  defccnt  of  the  pneuma  from 
the  upper  regionsj  158,  159,  161,     elcftrical,  to 
prove  the  pneuma  and  magnetic  virtue  to  be  one 
and  the  iamc  principle,  1 64.     to  prove  the  vifible 
appearance  ot  the  pneuma,  165,     of  Mr,  Hmikis^ 
he,  to  prove  it,  1 7a     with  thiftlc^down  to  prove 
,    .    the  extreme  rarity  and  elafticity  of  the  pneuma, 
^uky.6.'    vibrating,  177.    to  prove  aether  to  be  fur- 
iiifhed  from  the  pores  of  the  inftrument  of  friftton 
at  the  giafs,  and  fupplied  from  the  earth,  and  its 

propen- 
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pmpenfity  to  return  to  it  again^  1 95.  with  a  pair 
of  fcaleSi  291.  with  a  pafteboard  tube  and  fcalet 
a  reprefentation  of  ekdrified  clouds,  292.  with 
Mn  Franklin^  kite^  296.  with  M,  dt  Ramaf 
kite,  297,  the  L^dm  one,  to  (hew  the  neceflity 
of  forming  a  circuit,  306.  electrical,  ibewing  the 
ule  of  pointed  bodies  for  the  prefcrvacioia  ot  high 
buildings,  fliips  £^t",  from  the  effe&s  of  lightning, 

290,  i^  Jtq^ 

k  Fift  B,  eleftrical,  the  fame  with  lightning,  22 1,  29  6. 
-  ■  ,  obtained  cliiefly  from  the  eaith,  226. 
elementary^  invifible  in  its  natural  ftate,  233* 
heat  and  hght  not  eflential  properties  of,  Md* 
eledrical,  retained  for  36  hours  by  the  condenfing 
phial,  246*  Dr.  Franklinh  method  of  drawing  it 
from  the  clouds  by  means  of  an  artificial  kite,  ^<)S^ 

^Franklin,  fDr.j  his  experiments  with  his  magi- 
cal piduie,  6^.  ,with  his  e!e£trical  jack,  i^ 
^-with  bis  felf  moving  wheel,  iL  — which  in- 
verted the  poles  of  the  needle,  ib,  his  accident, 
66,  his  experiment  with  his  pafteboard  tube^ 
291*     «.■- ■    -with  his  artificial  kite,  "^95* 

|uGtA9s,  one  of  the  ftrongell  eieftrics  per  fe^  9, 

G%AY\  (Mr.  Siepbm)  made  great  improvements  in 
.    da^ricity,  ji. 

t  Hai,es*  (Dr*)  his  method  of  producing  artificial  air^ 
90.  imagined  the  elements  to  be  of  a  very  mu- 
table nature*  91. 
'J1avkese££,  (Mr,)  the  firft  modern  iinprover  of 
Elcflxicity,  10.  his  experiments  to  prove  chat 
Kthcr  pervades  glals  when  tlie  air  is  removed^ 
126,  y /ey*  —  witlx  a  double  leceiver,  129- 
•—,  a  remarkable  one,  131.  his  opinion  that  the 
cleftric  matter  was  emitted  from  the  internal  fub- 
Hance  of  the  glals,  193, 
Y  y  y  2                HooK^ 
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Hook,  (Dr.)  his  opinion  of  aip.  f.9. 

lupVLSE^  begins  where  attrafUon  cnd$  t   Qu.  why  ? 

Intumescence^  what,  na. 

Jones,  (Rev*  Mr.)  experimems  by,  68- 

3LiGHT,  communicated  by  father,  142.  diiference 
in  the  velocity  of,  and  found,  14J5  ^fif. 

fjjGHTNiMG,  the  fame  as  cledtrical  fire,  221,  292* 
ob tamed  chiefly  from  the  earth,  227.  the  ufe  of 
pointed  bodies  to  preferve  high  buildings,  fiiips, 
0£,  from  the  direful  effcds  of,  290,  292* 

N^RTiiir,  (Mr,)  his  experiments  with  thecurva^' 
ted  tpbe,  i6S. 

Mop  STICK  r  diftich  on  a  dried  one,  210* 

MuscHENBROEK,  (Mr.)  his  accidental  difcoveryof 
the  exiftence  of  Ecther,  154,  245*  his  method  of 
charging  glafs  bodies,  268. 

NATURE,  the  moft  exadt  proportion  obfervcd  in  the 
operations  of^  Ipecified  in  the  regular  motions  of 
the  planets,  283,  iSfeq. 

Newtpn',  (Sir  Ifaac)  his  rules  of  reafoning  in  phi- 
Ipfophy,  49,  his  opinion  of  a  iubtde  fpint  or 
medium  in  the  pores  of  grofs  bodies,  60,  70,  75. 
hi3  opinion  of  the  natural  or  eiJential  properties 
of  xther,  •         r39< 

Phji-QSPPht,  the  beft  fyftem  of,  erroneous,  why? 
^Sj,     proceeded  on  ialfe  principles,  ibid* 

Pnel^m^,  more  fubtiie  and  aftive  thuft  the  eleAri- 
cal  fluid  itfelf,  157,  (J  feq,  and  164*  in  gro& 
bodies,  Lord  Bacon's,  opinion  ot^  1 54.  conllant- 
ly  defcending  from  the  upper  regions,  r6i.  not 
the  fame  as  is  obtained  in  common  eledrical  ejt- 
periments,  163-  and  magnedc  virtue,  the  fpirit 
of  ?ether,  164,  the  caufe  of  magnctifm*  'MUl 
the  viiiblc  appearance  of,  i^$.    proved  bf^Wr. 
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HmkeUm^   170*     the  Author's  attempt  to  folve 

[the  phgfnomena  of,    175,     extreme  rarity  and 

jelafticity  of,  proved  by  experimenE  with  chiftlc- 

RrcHMANN,  fPr^^^Jaccoontofthe death  of,  519, 
Romas,  (AL  ii?J  his  experioient with ariardBcialldtc, 
397..  Yiolenc  explulioits  from  his  tin  tubq»  and 
the  fire  feea  8  pr  9  inches  long  and  5  lines  dia- 
meter, 313,  and  3x5,  the  ground  perforated 
under  chc  tia  twbe  axi  inch  da-p  and  half  an  inch 
wide,  3^6. 

Sound,  conveyed  thro*  the  pores  of  denfe  bodies,  94# 

(propagated  (according  to  Mr  Ciare^)  thro'  bodies 
by  the  vibrations  of  their  foUd  parts,  95.     perfon 
\  born  iho^i^  made  fenfibJc  of,  <^6,    feanien's  mediod 
rof  difcovering  a  leak  in  a  lliip  by,  ^"^^     propa- 
,  gated  thro'  foiid  timber,  99.     CQniiiiunica;ed  by 
i.|he  earth,  ib,     conveyed  by  pipes^  tk     propaga- 
^  ted  (according  to  the  Jlulharjhy  vibrations  of  the 
I  plaftic  fluid  contained  in  their  pores,  101,    fmooth 
-furtaces  ncctirary  to  convey,  104,     the  voice  of  <^. 
pman  heard    10  or   iz  miles,  inftaaced  by  the 
;  watch- word  at  old  GibraUar^    105.     air  the  pro- 
per vehicle  of,  122,  and  142,     difference  in  the 
Velocity  of,  and  light,  143^ 

^0  B  T 1 1.  E  Sp  I R I T  ji  Sir  ijaac  Ni'mton^^  opinion  of  the, 
or  Medium,  $inthe  pprcs  of  grofs  budiesj  J5, 
eleftricat  experiments  to  prove  it,  76- 

]WAaEHAM,  great  bodies  of  Bre  ieea  at,  in  the  great 
hurncaae,  335* 

Water,  m  a  common  denfe  ftate,  fully  faturated 
with  the  eledrical  fluid,  22 S-     when  raiihcd  into 
^  J  vapour,  has  kfs  than  its  natural  quantity  of  th§ 
eletT:ricai  fluid*  2ja. 

WoECJ^STER^  unhappy  accidciij;  at,  by  guuppwd^rr. 


a 36.  the  rqxirt  heard  at  8  or  9  mllcR  diftance 
from,  ^^37.  the  gtafs  of  the  wiiidows  forced  in- 
wards u  tiie  back  paxE  of  tlic  h*>ulc>  and  why  ? 
039. 
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T  H  E  R,  confidcrM  as  elementary  fire,   i* 

the  profound  abyfs  Of  immertfe  void,'  rtptete 

with  rhc  denfeft,  139.     the  gradual  incrrafe 

of  the  denfity  of,  from  the  fim,  the  m<?chanica} 

caufe  why  the  planets  placed  at  the  grxiatell  dif- 

tance  move  fioweft,  143, 

AttrttioNj  of  the  parts  of  fire  produce  and  in- 

crealc  heat^  85,  and  89,     proved  by  blowirig  cold 

air  upon  a  red-hot  iron,  89,  90.    of  thceokJ  air, 

fufes  a  red-hot  iron,  91, 

Bacok,  (Lord)  his  opinion  of  firei  33,  34., 

BzkKtLEYy  (Br^&p)  his  account  of  fire,  6j* 

BOERHAAVE,  (Dr,)   his  opinion  df  firn,  45*     his 

diftindiDn  between  elementary  and  culinary  fire, 

76,    his  miftake  of  the  caufe  of  the  intenfe  heat 

at  the  focus,  104. 

GoLi>,  a  privation  of  heat,  15S,     and  heat,  relative 

with  refped  to  our  fcnfations,  ik    the  greateft 

degree  of,  in  water,  160.     the  grcatefl:  degree  of, 

neceffary  to  convert  quickfilver  into  a  folid^  1 61. 

Cor  MiTNDi,  fimilar  in  its  office  to  the  heart  in  the 

body,  153. 

Data,  proper,   as  neceffary  in  Philofophy,  as  in 

Mathematics,  1^8. 

Earth,  diam eter  of  the,  124* 

Electrical  Fluid,  denied  by  fome  to  be  firc^ 

with  their  rcalonsj  1 1»  i  j. 


4 


4 
4 


Part  IT.      I    N'    D     E     X; 


Ectxr^imemts,  (Dr  FrankMs^ywith  a  bookbindcr^s 
'  prefs,  lo*     with  the  priftn,  to  fhew  that  the  fun's 
-  favi  inttrJcft  at  the  focus^  to;,  roS,     with  the 
common  burning  glals,  proving  the  fame,     log* 
IfifiE^  definition  of,     2,   47.     the  cleftrical  fluid 
denied  by  fome  to  be,  ^ith  their  reafons,  11,  12- 
denied  td  be  a  principJe  or  element,  12,  57.     the 
fraud  detected  by  Mr.  J&fies^  13*     and  the  fub- 
[  J  tUc  anediimi  die  ikme>  17.     Birtiop  Birkelef%  ac- 
j*iCQunt  otV  6i «     its  agreement  with  sether,      ibid* 
T::pAire,  xh&  caHMm  innaium  or  animal  fpirit,       62* 
^ .;  its  varit>us  opaadons^  63,     ics  univeifality,      ib* 
t'lithe  tntchanical  caufe  of  motion,  66.     the  agent 
1 1,  t^iat  imparts  activity  to  air,   67,     iht  Pki&nifis 
[1  ;and  PjihagQnam^  ihm  opinion  of,  68t    or  sethcr» 
the  notiofi  of  the  ancient  philofophers  of,       6q, 
was  judged  invifible  and  imperceptible  to  the  Ion- 
fes,  70,     its  ratifying  and  expanfive  force,      Ji* 
HippQcrates*   notion  of  inviftble,  7a.     and'heat^ 
Shif.phrnjim^  diftinftion  between,  73,     elemental 
V^^ty  and  culinary,  their  diffi;rence^  76,     pure»  dif- 
'  ^over'd  by  its  elFefts,  ibid,     the  fource  of  all  the 
operations  in  nature,  ib.     pure,  animates  air^  77. 
great  difficulties  attending  the  fubjeft  of,       ^S^ 
^  worfliipped  by  the  ancients  as  a  deity,  37.     capi- 
tal miliakes  in  the  firlt  principles  of,  the  caufe  of 
many  ambiguities,  42.     not  a  permanent  prin- 
♦  ciple  according  to  the  moderns,  43,  57.     and  ae- 
ther (with  them)  rejeiited,  4Si'    and  heat  (with 
themj  rejected,  49.     Lord  Bacon^  his  opinion  of^ 
76,    Dt.  B^irbmve^  his  opinion  of,  45,     real,' 
dertitute  of  heat  in  its  common  ftate,  9^* 

[Franklin,  (Dr.)  his  cle^ilrical  experiments,  8, 
melts  nictak  with  the  eleftrical  fluid,  ib.  elft<5led 
fufiun  without  heat,   10.     hi&  c.tpcriment  with  a 

book- 


bookbinder's  pfef^  ibm    found  na  heat  in  glafs^ 

"  juft  after  melting,  •  .    Ond. 

Gravity,  the  poyrer.  of,  accbimted  for  from  the 

elaftic  force  of  the  fubtile  medium,  141,  14,^, 
■  not  an  efleh  tial .  jproperty  of .  bodied  1 4i .     per- . 

formed,  by  an  impelling  force,  143. 

Hearst,  the  phylical^  caiife.  of  the  mottoh  of  the 

fluids,  .  ;  :•  :/      '    ty>. 

Hi  AT,  definition  of,  1,51-.    the  cffed  of  attrkion, 

88.    no  innate  quality  .of  fire,  86  and,  03*    pro- 

:  duced  and  increafed  by  the  attntion  xA  the  parts 

.  of  firt^iSS.    prpyed  by  blowing  cold  air  upon  a 

j^-hbt  iron,  89,  and  96.    the folar  rays  deftitate 

.:  of,  wbilft  in  paraJJtl  iincs^  94.  ►  of  the  fun,  the 

(.efi^  of  agitated rrays'f.J^..  jfukryii produced  ac 

•the  bpttom  of  the  highefl. mountains,  why?  ib. 

-  and  cold,  relative  ymh  refpedt  to  our  ien^tions. 

Ice,  replete  with^fire,!  .86. 

Macrocosm^  or-lyAcm  of.  the  world,  129,     its 

'  moiipn  owing  to  the  efFe6l$  of  thc.aetherial  fluid, 

131,  the  fun,  thecircidatorpfthci  IJ2.  circula- 

,•  tiof)  in  the,  as  neceflary  as  in  the  microcofm,  143; 

Medium,  all  bodiestrwieavourtOLgoifrom  the  dea- 
fer to  the  rarer  parts  of,  141. 

Mjcrqcosm,  or,  ppdy  .gf  man,  thought  to  be  ana- 
logous to  the  macrocofm,  1 29,  and  1 3  j  •  com- 
pofed  of  folids  wdifliiids,  ib^ .  the  motion  of  its 
foitds,  is  from  the..eff^^  of  the  .-motion  of  its  flu- 
ids, :  Hid. 

MiRjioR.,  or^  the  effefts  of  Tfcbimhaufen\       gg. 

Speculum,  5  their  cfFeds  increafed,  if  ground  con- 
vex and  quickfilver'd,  99.  — — ^  greateft,  whea' 
made,  of  polifhed. metal,  100.   yileue\  howcon«f 

^  fti^uded,  loj,    its  furprifing  (effc6ts>  iQ2^ 

.-. ;.-  Mot  ION  , 


pkrt  it'    t'w'n'Et: 


MoTrbN,  animal,  how  performed,  154J  of  the 
animal  fluids,  i5£*  univerfal,  caufed  by  the  fub- 
tile  medium,  149-  the  principal  caufe  of,  among 
inanimate  things,  is  the  deftroying  and  rcfloring 
the  equilibrium,   148*     Mr,  Stepbmjm\  account 

f    of,  151.     remarks  on  <//^/«3,  152* 

OppGsrTEs,  a  principal  caufe  in  the  operations  of 
nature,  154.' 

Pa  I  w/ how  produced,  53>  54- 

o  \    ^  I  their  opinion  of  fire,  6i^ 

Pa  ISM,  experimtnts  with  the,  to  (hew  that  the  fun's 
rays  imcrfe<5t  at  the  focus,  107,  loS. 

Quicksilver^  requires  the  greateft  degree  of  cold 
to  convert  it  into  a  folid,  r6i.  converted  into  a 
fohd  by  cold,  i6j-     when  converted  into  ice  and 

-  finks  in  fluid  mercury,  contrary  to  other  fluids, 

-  1 64,     its  freezing  campofition^  1 7 1,  17^, 
Reflectors,   glals,  burn  more  ftrongly  than  re- 
tractors, 106. 

Solar  Ra^s  :  deftltute  of  heat,  while  in  parallel 
lines, -94*^  do  ndt  nick  fnoW  oii  the' higheft 
mountains  why ;  tb,  refleft  ftrongoll  from 
fmooth  dcnfe  bodies,  fuch  as  mirrors  or  fpccu- 
lums,  ih,  interfe^t  at  the  focus,  proved  by  eX- 
perimenc  with  the  prifm,   107,   loS,     and  the 

kf.  eleflrical  JEthcr,  the  fame  fluid  in  a  diiferent  form, 

ii6»    why  of  lefs  force  at  the  to[)  than  at  the 

-"    bottom  of  moumains,    119*     more  d-rnfe,  the 

farther  from  its  body,    14J.     the  caufe  of  t!ie 

centripetal  force  of  the  planetSj  ibm 

Speculum,  i>^  Mirror. 

St  A  ft  s^  FiXiD,  of  the  fame  nature  and  oflice  as  the 
fun,  135.  have  not  a  borrowed  but  an  innate 
ligfit,  i^S*  their  diltances  lb  great  as  to  aflbrd 
Z  z  2  no 
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ho  perceptible  annual  parallax,  137.    cvciy  c«ic 
of»  the  center  of  a  fyikm  of  plancca  aiid  4?onirts, 

SUN,  a  circulator  of  fine,  126,  127*  diamttcr 
ofihe,  124.  circumfereace  of  the^  ik  area  of 
the  greatell  circle  of  the*  ik  fuperlicUl  oootents 
of  the,  i^,  folid  contoits  of  the»  i^^  receives  a 
eonftant  ftipply  of  elementary  fire,  127,,  if  fixed 
at  as  great  a  diftancc  froni  the  earrb  as  the  fixed 
ftars  it  would  appear  biti  as  a  lucid  point*     138* 

System,  the  copernican,  41,  the  folar,  reprefent- 
cd  by  a  figure,  140. 

Theopbrastus,  his  diftinftion  between  iire  and 
heat,  7i. 

Thermometer,  the  fifing  of  the  fpirits  iti  the»  not 
a  fign  of  more  fire,  but  more  heat,  30. 

TscHiRNHAosEN,  ihc  effects  of  his  glafflei)*,  ^s- 

ViLETTE,  his  mitTor  how  conftrudtcd^  joi*  its 
furprifing  effM:s,  102* 

"W^OOD,  dry 5  kindled  into  a£lual  flame  by  fricliojj,  92* 
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THIRD     PART. 

T  H  E  R,  Mr,  Barrow's  account  of,  83- 
its  derivation,  li".  its  nature  and  proper- 
ties, 84,  85-  whence  the  material  caufe  of 
ihe  great  elafticijcy  of,  86*  not  folely  attractive 
or  repulfive ;  but  produces  difF<^rent  effeds  indif- 
ferent circumilanccs,  87,  in  chymiftry,  defioed, 
88,  remarks  on  Mr,  Burrow's  account  ol,  90. 
a  moft  powerful  fire,  f^>  does  not  pervade  all 
bodies  with  the  fame  cafe  and  freedom,  91-  is 
expanded  thro*  the  heavens,  92,  94*  -  exifb  m 
grofs  bodies,  ik  more  fubiile  than  comnjon  air, 
ik    whence  the  material  caulc  of  th?  prodigious 

-^  ■    "     '  dallic 
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elaftic  power  in»  ^6.  its  exiftence  both  allerted 
and  denied  by  Sir  Ifaac  Newton^  140,  excluded 
from  grofs  bodiesj  and  its  exiftence  denied,  1 67* 
continually  paffing  from  the  upper  regions  down 
to  the^^rdv  ^30>  ^64*  proved  by  vertical  iron 
barSj  231,  233,  the  ipirit  of,  and  the  magnetic 
fluid  the  fame  fubftafice  in  different  forms,  ib» 
and  235,  the  fpirit  of^  more  adtiv^  than  ^ther 
itfeJf,  a 32 1  2 67,     the' principal  mechanical  caufe 

[(  of  bodies  gravitating  tov^^ards  tiie  center  of  the 
earth,  230,  233.  and  the  fire  of  lightning  and 
the  magnetic  effluvia  the  fame,  239.  as  an  ele- 
ment capable  of  being  transfufed  from  matter  to 
matter^  255.  increaks  the  weight  of  bodies^  ib, 
gives  an  elaftic  force  to  air,  and  occupies  the  fpace 
kom  which  that  is  exhaufted,  /^,  bodx  light  and 
fire,  ib> 

^THERiAL  pLiuDQthe  caufc  of  gravity  or  centri- 

or-- —  M  E  D I  u  M,  s  p<^tal  farce^  136,1 54.    rareft 

at  the  body  of  the  fun,  I54» 

Ai^>  and  heat,  necefiary  to  the  formation,  growth, 
and  fopport  of  animals  and  vegetables,  38.  of 
the  fame  ufe  to  the  body  as  a  weight  is  to  a  clock, 
40.  light  anfi  the  firmament,  were  firft  prepar*d 
and  put  into  a6lion,  50.  retards  the  motion  of  a 
pendulum,  by  realbn  it  is  not  the  caufe  of  that 
motion,  72,  found  in  many  different  bodies  not 
thought  capable  of  containing  it,  1 67.  convert- 
ed into  the  particles  of  grofs  bodies,.  alTerted  by 
many,  ik  from  apples,  rifes  in.  an  exhaiifted  re- 
ceiver into  ftneams,  iSi<  in  an  appie,  not  in  a 
fixed,  but  in  an  elaftic  ftate,  proved  by  the  fink- 
ing of  the  mercurial  gage,  183,  its  great  pro- 
pcnfuy  to  maintain  an  equilibrium,  ik  whilft  iti 
an  apple^  ailerted  by  Dr,  Hal^s  to  be  in  an  une-^ 
%zz  %  laftic 


N"   D'^E^'-X;    Part  lit 


laftic  fixed  ftatc  ;    but  the  contrary  is  proved  by 
Mr.  Mariin's  experiment,  i86,     Dr,  Hdies^  arti- 
ficial^ took  up  no  more  room  after  being  heated 
|han  before,  iS6,  187*     common,  its  definition, 
I S9,     confifts  of  two  pares,  the  one  a  lubtilc^  and 
the  other  more  grofs,  ik     arcifidal,  how  gene- 
rated,  190,     great  quantity  of,  contained  in  the 
human  calculus,    181.     the  fniall  quantity  of, 
contained  in  brandy,  and  none  in  highly  refUfi^d 
ipuits  of  wine,    193,     common,   how  formed, 
fimilar  in  its  chief  properties  with  the  prinriary, 
the-  in  a  much  lefs  degree,  203.     method  to  form 
artificial,  fimilar  to  the  common  atmofpherical 
air  in  gmh  todies,  205*     mercury  rifes  in  the 
barometer  by  the  prcffure  of  the,  254,     hail,  fnow 
and  vapours  are  formed  by  the  differem  tempe- 
ratures of,  ik     fuftains  the  cloudsj  ?1.     nourifh- 
es  plants,  tk     neither  found,  voice,  or  language 
withojiit,  ik     all  animals  v?ould  perifh  without^ 
ii,     and  fire,  of  the  greatelt  ufe  to  the  blackthnth 
and  chymilli  257. 

AsTROKOMY,  the  diftindion  between,  and  phyfics, 

76. 

Attractiopx,  a  miftaken  principle,  and  to  be  to- 
tally excluded,  98,  looked  upon  as  a  pHnciple 
not  to  be  approached  without  a  degree  of  reve* 
rencey  104.  an  unmeaning  term,  without  any 
idea,  i^,  its  common  fignification,  ik  where 
.ifeated,  ik,  whether  a  caufe  or  an  efttfU  ik  1 15. 
Whether  a  material  or  immateriEl  torce^  ik  1 32*  j 

,  of  gravity.  Sir  7/^^r  iV^^/is^^s  definition  of,  which 
confifts  of  two  oppofite- forrns,  vi^.  attrartion 
and  impulfe,  105.  fuppofed  to  bd  ar  power  ia 
moved  bodies j  iq6,  not  owing  to  ^ihcr  or  esc- 
tcrnal  matter,  ik      Dt.  KeiT^  theory  i3f^  ['    lag. 

Dr, 
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Part  III.     IN     D     E     X. 

Dr.  Friend* s  opinion  of,  ijo.  t)r.  darkens, 
opinion  of,  in.  Mr.  Rownit^h  ditto,  iiz^- 
Dr.  Cotes^  ditto,  113,  117,  Mr.  LeibtdtZy  for  to« 
tally  excluding,  116.  of  gravity,  not  an  efftft- 
'  according  to  Sir  Ifdac  Newton^  ib.  and  repulfioa 
firft  principles'in  nature  according  to  Dr.  Defa^ 
gulitrsy  117.  taken  by  Dr.  Friend  for  the  caufe, 
and  gr;ivity  for  the  effeft,  118.  M.  Maupertius* 
.  account  of,  119.  Mr.  Rowninf%  opinion  of,  120. 
an  occult  quality,  122.  different  accounts  of 
different  authors,   124.     not  the  refuk  of  any 

•  mechanical  caufe,  134.  of  cohefion  an  univerfal 
phnenomenon,-  143.  or  gravity.  Sir  IJaac  liew- 
tonh  opinion  of,   152.     mutual,   between  all  bo- 

'  dies,  153.  and  impulfe,  ufed  as  fynonimous 
terms,  156.  the  author*s  reafons  for  rejeding,* 
1 66.  not  necelTary,  if  fire  is  allowed  to  be  a  ma- 
terial agent,  285.  allowed,  if  the  internal  and 
external  preflhre  can  be  proved  to  be  equal,  293. 
Authority,  detrimental  to  true  learning,     13^1. 

•  of  Sir  TJaac  Newlon,  likdy  to  be  deftroyed  by  his 
friends,  142. 

Bladder,  an  experiment  of  a,  when  exhaufted  of 

its  air,  295. 

Bodies,    moving,,  relation    between,    and  a    re- 

•  filling  medium,  68.     at  a  diftance- cannot  adt, 
but  by  the  intervention  of  other  bodies,     138.' 
are  rarified  by  heat^  and  condenfed  by  cold,  held 
to  be  univerfally  true,  158.     the  primitive  par- 

•  tides  of,  will  compofe  bodies  of  one  and  the  fani^ 
"nature,  162.     falhng,  the  law  obferved  by,  ex- 

-  emplified,   ^29.      human, "  the  highell  piece  of 
.'^machinery  in  nature,  2 44,' 2 58.  •  aift  upoiii  me- 

';chanical  princijple^j  •       -    - 258, 

li*f?«^j^,  of  thin  glafs,  loaded  till  it ofi-juft^pf  the 

lame 
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fame  weight  with  an  equal  bulk  of  water,      6^. 
Cartes,  (Des)^  of  opinion  that  the  world  is  dire<5led 
•  by.  mechanical  caufes,  .  25. 
Causes,  the  fecond  depend  upon  the  firft,  52.     the 
..  world  governed  by  natural  ones,  under  the  direx:- 
,tioo  of  the  fupreme  one,  ib.     mechanical,  not  iyi- 
,  dependent  of  the  fupreme  power  and  wifdoni^  53. 
matter  acts  upon  matter,  not  by  effential,  Sut 
mechanical,  ib.    mechanical,  in  nature,  which  pe- 
jietrate  folid  bodies,  fuch  as  the  rays  of  light  and 
ciedtrical  fire,  221,     their  efFedts  regulated  by  ex- 
terior furfaces,  exemplified  by  an  hollow  bubble 
of  glafs,  and  by  leaf  gold,  ib.     mechanical  a6li- 
vity  of,  not  confined  to  the  furfaces  of  bodies, 
hut  according  to  the  quantity  of  matter,  ^  22.3, 
Clarke,  (Dr.)  againft  Leibnitz^  concerning  me- 
chanical agency,  3 1  •    concerning  attradlion,  116. 
CoHESiON,^  Mr.  Jones'^  remarks  on,    280.      the 
ftrongeft,  diflTolved  by  fire,  284.     the  immediate 
cwfe  of,  is  fife,  285.    caufed  by  the  preffure  and 
fpring  of  the  external  air,  proved  by  experiment, 
286,  ^  feq^.  294,  and  296,     caufed  by  thepneu- 
ma  or  fpirit  of  asther,  298,  306,  &?y^j.     account- 
ed for,  by  fome  philofophers,  by  the  power  of  the 
Deity,  297.     and  magnetifm,  the  famenefs  of,; 
300.       how  deftroyed,                        304,  305, 
Creation,  an  aft  of  the  Will  and  Omnipotence 
of  the  Creator,  50, 
Effects,  proportional  to  their  caufes,               56, 
Electrical  Fluid,  a  more  fubtile  elaftic  medium 
than  the  atmofphcre,  4.     exhibits  indications  ^of 
-.  uniyerfality,   ib.      capable  of  producing  almoft 
•every  motion  ^n  nature,  222.     accelerates  vege- 
, '  tation  and  the  motion  of  the  blood,  ib.     the  caufe 
;Of.glUyitjrj.    ^.  r-t-^-"               ....                  228* 
'        •      Elec- 
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^HctEicitr,  more  eafily  accounted  for  without 
attrdcliox^*  pS-     the  frj any  ambiguities  attencUng 

it,  proceeds  from  our  not  well  knowing  the  pro- 
perties of  the  air,  i66,  polarity  given  to  com- 
mon needles  by,  236. 

ExpeBlIments,  with  a  light  glafs  bubble  loaded 
with  mercury,  6j,  with  a  lamp  machine,  75* 
Mr,  dMdrJin*^^  182^  1S6.     Dr,  Haks^  172,  174, 

177,  178,  and  184, 

Eye,  a  compleat  piece  of  optical  machinery,  ana- 
lagous  to  a  camera  obfcura,  44, 

FiHEt  as  a  diiibWent,  deftroys  the  cohcfion  of  mer* 
cury  and  metals,  284,  in  ibme  rcfpefts,  tlie  im- 
mediate caaie  of  cohefion,  as  converting  water 
into  ice  £5?r.  2  85.  if  allowed  to  be  a  material 
agents  there  is  no  neceflity  of  attraSion,         ik 

Fluid,  every,  where  it  is  the  caufe  of  motion,  will 
give  no  retiftaace,  77, 

FoacE,  necefikry  to  remove  a  body  at  reft,         60. 

Geometrician,  every,  is  not  a  philofopher,    82. 

■  ■■s  not  careful  to  dilUnguilli  how  far  their 

mathematical  concIuCons  extend,  156. 

Geometry,  no-phyfical  principles  can  be  collided 
from,  152.  of  little  ufe  in  natural  philofophy^ 
till  data  are  coUc6:ed,  i^,  of  ufe  to  illuftrace  par- 
ticular cafes,  ih 

Grave SANDE,  (5^  his  great  difcoveries  and  im^ 

provements  in  mechanics,  &€,  102* 

'  Gravity,  if  caufcd  by  the  aAion  of  any  fluid,  that 

,  fluid  muft  itfdf  be  void  of  gravity,  64.  of  bo- 
dies ;  that  it  is  owirig  to  a  quality  in  the  bodies 
thcmlclve^,  i.  e,  actraftion,  erroneous,  107,  ta- 
ken by  Dr.  Friend  for  the  effeft,  and  attraclion 
for  the  caule  of  it,  118.  no  effeotiat  property  of 
bodies,  136.    caufcd  by  tlie  ethereal  fluid,  i>» 

154^ 


154-  or  attradion.  Sir  Ifaac  N^wfm*^  npinioo  of» 
152-  no  property  of  mat^r, .  bccaultf  not  yni- 
verfal,  155-  towards  the  earth,  much  greater  in 
proportion  to  its  bulk,  thafi  towaids  the  fun  or 
primary  planets,  157,  afts  not  proportion  ably 
to  the  furfaces,  but  to  the  quantity  of  fohd  mat- 
ter, 214.  attributed  to  fome  caufe,  which  pene- 
trates the  fubftance  of  lolid  matter,  215-  Sir 
Jfaa€  NewSGH  and  Dr,  Clarke  difter  as  to  the  caufe 
of,  216, 

Gregory^  (Dr.)  has  demonftrated  that  the  quan- 
tity of  illumination  on  fpheres  is  reciprocally  a* 
the  fquares  of  the  diftances,  ^y. 

Hales,  (Dk)  a0erts  that  grofs  bodies  are  turned 
into  air,  16S,  i6q,  his  method  of  doing  it, 
1 7s.     his  experiments  with  heart  o^oak,  ii^  1 84. 

"  with  peafe,  their  air,  1 74,     with  apples, 

their  air,  177,  178*  his  hypothtfis  overturned, 
by  proving  that  air  contained  in  apples  is  in  an 
ehftic  and  condenfed  ftate,  1 80,  1 8 1 .  air  makes 
3  confiderablc  part  of  die  fubftance  of  vegetables, 
as  well  as  ani/nals,  according  to,  185,  air,  while 
in  apples,  ailerted  by  the  Doitor  to  be  in  an  une^ 
lailic  fixed  ilatev  but  the  contrary  is  proved  by 
Mr*  Alanines  experiment,  1S6,  of  opinion  thac 
the  elements  were  of  a  very  mutable  nature,  209. 

Haukesbee,  (Mr.)  his  experiment  with  two  braft 

,\  hemi fpheres,  290. 

Heat,  and  air,  neceflxiry  to  the  formation,  growth 
and  fupport  of  animaJs  and  vegetabies,  38. 

Jokes,  (Reih  Mr,)  endeavours  to  difpcl  fame  of  that 
learned  darknefs  with  which  many  phyfical  fob- 
jects  have  been  overfpread,  18,  proves  that  the 
operations  of  nature  are  performed  by  ftcondary 
caufes,  30,  on  the  do6trine  of  a  vacuujn^  aad 
the  theory  of  refiftances,     54,  Keil, 
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Keil,  (lyr.)  a  ftremious  advocate  In  behalf  of  a 
vacuum,  79.  his  invincibJe  demonftration,  ib* 
concludes  there  is  a  fpace  diftind  from  all  body, 
1^,     his  theory  of  att ration,  109. 

La mP'Ma CHINE,  experiment  with  a,  75, 

Language,  the  engliCb,  very  fertile  and  ligmficant 
I B5.     Dr.  Johnfon's  remarks  on  it,  ih 

Law,  in  a  phyficat  fcnfe^  its  meaning,  54-  of  gra- 
vity, how  it  adts,  ik  geometrical,  is  a  mechani- 
cal one,  37»  obferved  by  falling  bodies,  ejeem-^ 
plificd,  229. 

Light,  difFufed  thro'  the  celeftial  fpaces,  able  tci 
i'   continue  the  motiom  of  the  planers  and  comets, 
V    "^s*    ^^^  hottv  impel  and  rellft,  iK     tranfmuta- 
tion  of,  unnatural,  162* 

Lightning,  rcvcdes  the  poles  of  the  magnetic 
needle,  238.  the  fire  of,- and  the  eleftrical  fire, 
and  tlie  magneiical  effluvia*  the  fame,  139. 

Maclaurim,  (Mr*)  his  defence  oi  ^z  NewtomaH 

i     hypothecs,  138-     denies  any  fubtile  medium,  ibm 
afterts  an  abfolute  vacuum,  ih^ 

Magnets,  the  poles  of,  reverfed  by  lightning,  238, 
natural,  defined,  261.  artificial  how  made,  26ijU 
that  every  one  13  pofleffed  of  two  poles,  not  the 
L  befl  method  of  inveftigating  a  true  theory,  of  mag 
\  r>etifm,  268.  the  poles  of*  of  a  mutable  natuit;, 
i  ik  may  be  multipiicd,  by  dividing  them,  like 
li  the  polype,  269.  no  points  in,  caUed  poles,  and 
I  equators^  either  in  natural  or  artificial,  277.  the 
|c  power  ol,  much  increafed  by  transferring  the  pow- 
Y  er  to  other  bars,  proved  by  Mr,  Knight  and  Mr. 
t  Canton^  301,  302. 

Martin,    JMr.   his  experiment  to  prove  that  air 
contained  in  apples  is  in  an  elaftic  and  condenfed 
fl    Itate,  180,     of  opinion  that  there  was  a  tranl- 
4  A  mutation 
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Ittutition  of  the  elemeftts*  ti  I, 
Mathimatjcs>  the  fcience  ot,  mifap^^ 

feaToning  upon   phyflcal  catifes    ii  ..  ly 

wrong,  77.     the  fckncc  ot\  too  much  ma^airted 

MatteeI,  in  the  rifibJe  world,  fiill  of  niotion^  2a* 
Mechanism^  an  ambiguity  in  the  delimtk>n  of^  49. 
impoflibilitf  to  explain  things  mechankaOy  with- 
out Enechanifm^  .jg. 
Moderns^    their  writings  &oted  with  objeftions 
againfl  a  mechanical  agency,  29, 
Motion,  reftilinear,  accounted  for,  23.     the  blood 
once  in^  is  refifted  by  every  artery,  47,     efie^ 
of  material  caufts,  56^     cannot  be  kept  up  by 
the  impulfe  of  any  fluid,  unlefs  the  abfolute  velo- 
city of  the  fluid  which  falls  in  behind^  be  twice  as 
great  as  that  driven  away  before,  proved  to  be 
ialfe,  77,     a  fhip  in,  before  the  wind,  if  the  wind 
keeps  its  direition,  that  motion  would  be  conc?- 
nued  dd  injifdtum^  *}0.     a  body  in,  muft  IoCg  its 
motion,   by  communicating  it  to  the  medium, 
thro'  which  it  paffis,                                     ^59- 
JjJatural  Pbilosophv,  much  eafier  than  it  is  ge- 
ar neraUy  thought  to  be,  2S. 
J^ature,  governed  by  confiftent  laws,  3a       the 
operations  ofj  mechanical,                             2:52. 
Newton,  (Sir  I/aac)  folves  the  government  of  the 
worid  by  a  noftrum,  26.     both  alTerts  and  de- 
nies the  exiltence  of  aether,   1 40,     maintains  two 
difi'erent  modes  of  pliilafophyt,  142*    hisopinioni 
of  attradion  or  gravity,  15a,     accounts  for  the 
.     lunar  irregulariuess  156.  differs  from  Dr,  Ckrie^ 
-  .  as  to  the  caule  of  gravity,                              216* 
Physical,  effttfts,  deduced  from  phyfical  eaofes, 
21,    operation,  ev^ry  one  muft 
daia  to  begin  with>    Az^- 


i 
4 


i 


4 


have  phyCcal 


A 


iPaitm.  I  N.  D.  E  xa 


PHrsr Gs,  Jiftmffioii  l>etween  aftronomy  and,     yS^ 
J^JUANETS,  tend  toward3,  Uie  fun,  and  alio  towaids 
eacK  9tmi\  155, 

Ple^ium,  in  the  human  body  proved^  .  - :.  ,  47. 
PfjEUMA,  or  spirit  of  iEiHERi  its  exiftepcc  provedt 
a  7^  174.  pafle$  thm'  vertical  bar&  ot  iron,  hoV 
ri^QHt^  b^rSi  and  cveaitliro*  glafs^^275,  and  the 
magnedc  virtue,  the  fame  principle  in  diiFerent 
formsj  ii.  readily  paflTesithro'  the  CQinpaft-needle 
from  iiftitbward  tu  northward,  275^  276,  cayfet 
matter  to  cohere,  298,  a^^.i  the  ibrce^of,  ob- 
vious in  magnets,  300. 
Polarity,  given  to  common  needles  by  eleftricity^ 

236. 

Principles,  or  Fundamentals^  each  fcience  has 

its  peculiar,  152.     errors  in  firll,  produdive  of 

many  others,  ^7g, 

Projectiles,  defcribe  a  parabolic  curve,         61, 

Religion,  and  philofophyj  their  agreement,     20, 

Resistances,  die  doctrine  of,  confidered,         6S, 

Schools,  the  logic  of  the,  and  the  quirks  of  Arifio^ 

tlc^  now  exploded,  7^, 

Science,  each,  has  its  pecu  liar  principles,       1 52 » 

Spirits  of  wine  rectified,  pure  air,  or  fire  ia 

a  liquid  form,  proved  by  Mr,  Mariiny  194,  igj. 

Sun,  ads  by  the  emanatkni  of  its  light  and  not  by 

the  quantity  of  its  folid  matter,  77,     conftanc 

emilTion  of  light  from  the,  1 5^,     the  light  of  the, 

a  material  fubftance,  1  6q, 

Vacuum,   the  doftrine  of  a,  and  the  theory  of 

refinances,  54.     and  the  vis  mrii^^  ftaced  in  their 

full  force,  58,  59.     arguments  for  a,  examined 

and  refuted,  68  •     the  method  to  prove  a,  by  the 

tnaintainers  of  that  doftrine,  69.      geomecrical 

arguments  for,  examined  and  refuted,  y^.    Dr. 
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.'-Jfiilj  a  ftrenuous  advocate  in  behalf  of  a,  it.  the^ 
,  jiotion  of^rcxplodedj*59Jt'  fire  will  neither  burnt: 
.  OF  flame  in  a,  245*     the  philpfophy  of  comets 

difprove  the  notion  pf  41  celeftiai,  '257* 

Yelocity,  of  falling  bodies,  228. 

yis  lN£t.Ti^   and  vacuum  f(ate4  in  their  full 

'  force,  589.59.'  its eiiftence  aeceffar^ip  be-p^o^ 

ved,  '65, 

Water,  turnsd  into  eaptfi,-  4  ttiiftake,    •  ?    '  1^2., 
J^pRLD,^  govotied  by  natural «eau&8!  under  ^t  di-? 
'  '■  fc^Q'Of: chcmpft  fuprfmcr^>(^,     :      ..     ^2. 


.  X.«y^ 


index: 
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TO        THE 

APPENDIX. 

COMPASS-NEEDLE,  perpetually  dU 
reds  to  the  magnetic  pole^  13,  14,  24, 
and  93,  the  nudon  of  the  magnetical  pole 
round  the  pole  of  the  world,  imagined  by  [Vtr* 
Derhdm  to  be  the  phyHcal  caufe  of  the  variadon 
of  the,  ig*  the  variation  of  the,  conftantly 
and  gradually  changing,  30,  31.  often  fo 
faulty,  as  not  to  be  depended  upon^  72,  fome 
of  a  modern  conftruftioa,  very  accurate^  74. 
good  ones,  abfolutely  necefliry,  85.  if  it  has  no 
variation,  there  will  be  no  longitude,  ^6,  fome- 
1  *  times  points  to  the  fouth,  inftead  of  the  north, 
apd  why,  52, 

Geography,  anew,  g^.     a  firll  meridian  abfo- 
lutely neceflary  in  the  tiew^  and  how  found, 

55,  and  56, 

[Halle  Y,  (Dr.)  the  firft  who  attempted  to  make 
any  confiderable  ufe  of  the  variation  of  the  mag- 
netic needle,  28,  ilippofed  the  gbbe  of  the 
earth  to  be  one  great  magnet,  with  four  magne^ 
tical  poles,  viz.  two  north  and  two  fouth,  29* 
feems  to  defpair  of  inveftigating  a  theory  of  the 
Tariation,  51,  34- 

[arrison,  fJMrJ  the  only  artifl:  that  ever  fyr- 
nifhed  out  a  time-keeper  fo  accurately  made  a^ 
n^  to  vary  at  fea>     i,  Lomgi- 
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I^VGiTUDE,  difcover'd  by  Mr.  Hafrifonh  time- 

Jcfccper,  2.'.  farther  diftjiirifitions  pirttr,  not  uTe- 

.  *  lisfs  or  unneceflary,  /*•  .'  a  brief  cij[)fipation  of^, 

with  a  figure,  3.     of  London  from  the  magnetic 

meridian,  8o,  84.;    of  fVorafiet^  80.       of  the 

magnetic  pole,  its  yearly  motion  92.     of  difRr- 

ent. places,  is  given  very  differently  in  books  of 

geography,  and  in  maps,  89.     the  navigator  has 

-'i^lways  fufficient  dafd^^  for  difcoveripg  his,  by  ha*c^ 

'  ing  the  latitude  arid  angle  of  variationexemplifi-' 

« in  fi^cral  cafes,  96,  io^n    the  author's  theory  for 

.  fiifcovering  the,  cannot  be  reduced.^to  praftice 

'  without  being  ftridiy  and  impartiaJly'examineil ; 

,  and  proved  alfo  by  parallel  failing,  104,     the 

,  difcovery  of  the,  by  the  varation^of  tlie  needle  Has 

.  .  bqen  attempted  upon  very  dififerqnt,  principles 

from  thofe  of  the  author,  by  Dr.  Bdleji  and  MeflTrs. 

■  MsM^niaine  and Dodfmhy  curved  lines,  108,  ^ feq. 

Magnetic   Meridian,     n  «S^(?  the  definitions  of, 

and  MAGNETIC  AZYMUTH,  \  IJ . 

Magnetical  Point,  ^  is  fomewhere  out  of  the 
or  Pole,         5  pole  of  the  equator  9, 1 7, 

thealmoflperpetual  variation  of  the,  10.  the  mari- 
ner's compafs-needle  perpetually  direfts'to  the, 
13,  14,  24,  93.  the  motion  ofthe,  round  the  pole 
di  the  world,,  imagined  by  Mr.  Verham^  to  be  the 
phyfical  caufe  of  the  variation  of  the  compafs- 
needle,  19.  moves  in  a  circular  orbit,  32,  93. 
longitude  of  the,.rits  yearly  motion,.  82.  moves 
gradually,  85.  the  greateft  variations  of,  near 
the  north  and  fouth  poles  of  the  equator,  87, 
thought  by  the  author  to  be  in  a  meridian  near  to 
that  which  runs  thro*  Acapulco^  88.  an  infalli* 
We  method  to  difcqvcr  the  diftance  of  the,  from 

tixe 


Append.     IN     D     E     X. 


the  pule  of  the  equator,  t  oo- ;  tlje  periodkal  re- 
.yoludon  of  tiae,  according,  ^  Dr.  i/<?i%,  lOi. 

,  one^  near  the  fouth  pole,  fimilar  to  that  near  I  he 
north  pok  of  the  equator,  102,  lidj.,  ckhil»ts 
die  ftrongcft  marka  and  indicadoos  of  iis-ini- 
portant  ufe>  iij- 

Maqnetjc  Vauiation*  the  difcoyery  of  the$  at- 
tributed to  SdajHan  Cahty  21.  tlie  firil  who. at- 
tempted to  make  any  coofiderabk  ufe  of  the,  28/ 
isconftautly  changing*  30*  at^Vf^yy^T-^illuftra- 
ted  by  a  cukulatioD^  79^  80.     the  only  proper 

.  way  of  examining  it  is  by  parallel  ikiling^  86* 
at  the  obfervatory  of  Grufmkb^.  90*  at  Paris^ 
gi,  Edinburgh  ib,  Arnjierdam^  ib,  Ma^id^ 
lb,  Lipm^  ib*  R^n^^  Vimna^  Vmte^  Nafks^ 
p0ri'RQyal  in  Jammea^  mid  Jajpuko^  ib.  the 
greateft  that  can  happen  at  the  eqiutor,  92-  the 
greatcft  la  the  parallel  of  Pari-R&yal^  ib.  tfhat 
the  greatefi:  when  we  fail  beyond  latitude  7*  9' 
at  Newfmndiandy  tlluftrated  by  a  calculation  r66. 
[MiaiDiAK  Li^J^j  a  true  one  abfolutdy  neccfiary, 
before  tte  variation  of  the  needle  can  be  accu- 
rately difcovcr'd,  76-  method  of  conftruding  a 
true  one,  77,  a  firft^  neceflary  in  the  new  gco» 
graphy^  and  how  found,  95,  ^6,  the  diftancc 
irom  the  firft  being  known,  tl^  diftanceofany 
two  places  from  each  other,  may  be  eafily  founds 

[Nature,  all  ths  works  of,  per^,  12,  18,  102- 
the  moft  perfect  operations  of,  may  appear  moll 
defeftive*  when  not  duly  confider*d»  i8,  niaiw 
of  die  phsenomena  of^  very  abilruie^  27. 

Philosophy^  many  of  the  principal  dilcoveries  in, 

have  been  furtuitousj  j^,  5.;. 
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Pamcipits,  the  author's  firft,  on  whkh  his  theory 
is  founded,  12,  tj.  illuftration  of  the  autlior*s 
firft^  19,  24* 

SuK,  h  to  the  e^ft  of  the  obferver  in  the  forenoon, 
and  to  the  weft   in  the  afternoon,  5. 

^Table*  fhewing  the  variation  of  the  needle  froni 
the  meridian,  for  paft  or  future  years,  50*  S5* 
flicwing  the  longitude  or  diftance  of  the  magne* 
tic  meridian  from  that  of  London^  for  every  two 
years,  84.  fhewing  the  variation  at  the  anaic 
circle,  and  at  P$ri-Royal  in  Jamaka  fi^  paft  or 
future  years,  94. 

iTheory,  the  author's,  is  founded  upon  a  perfca- 
fiooj  that  the  needle  conftantly  points  towards  the 
magnetic  pole,  and  is  therefore  the  caufe  of  the 
variation  of  the  mariner's  compafs- needle,  and  of 
the  variation  of  that  variation,  in,  the  author's 
muft  be  faife,  if  that  theory*  which  fuppoles 
the  needle  points  to  nothing,  be  true,         112* 

^Time-keeper,  the  longitude  dilcover'd  by  the 
help  of  Mr.  Harrifonh.^  a.  has  not  pointed  out 
the  caufe  of  the  variation  of  the  needle,  ik  has 
not  ihewn  where  the  firft  or  grand  meridian  \% 
or  ought  to  be  fixed,  ih,  how  the  longitude 
inay  be  difcovcr'd  by  the,  4,  5,  6,  and  7.  the 
ufe  of  jMn  Harn/&n%  neccflhry  to  make  a  fair 
trial  of  the  author's  theory,  i  OT* 
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O    R, 
Jin    EXPLANATION^/ 


I    %  The  mod  difficult  WoEOs  in  tliis  Book^ 

L  ''^' 

■■a  B  R  a  D  E,    U  J^dve^  or  pare  off, 

Jr\^     Abftrufe,  ohfcure^  mt  eajy  io  be  mid^fioocL 
Accelerate,  ^  hafien  or  qukkerj^  to  increafe  ib^  rmtioh 
Acid,  icrt^  par  p.  {pf  a  tbi^^^ 

Accumulate,  to  heap  up ^  ^ 

Adequate,  e^mk  proportwrnU  {ahmfpheres 

JEthcFj  a  more  pure  and  perjeH  air  than  that  of  ihe 
iE thereat  Fluid,  or  M^dk\m^  the  fuMk  mdfkftidifi&' 

vend  hy  the  tleilriml  apparatus*  ,       '   ' 

Agent,  a  kmg  endued  wiih  the  pdiver  of  aBion. 
Aggregate,  the  whole  fmn  or  mdfs  tbm  ^rlfcs  fnm  the 
gathmng  together  or  eoTf^pmnding  offtveral  ihhfp^ 
Agitate,  Ib  move^  fiir  up^  excite* 
Air,  is  thaifiutd  in  which  we  move  and  breathe j  and 

without  which  ^e  cannot  fu(^jiji,  ■-        - 

AUufioni  a  likening  or  applying  one  thing  to  amthen 
Alternate,  whateverisdonehy  turnip  or  t^ne  afttr  mother* 
Amalgama,  apafic  compounded  of  mettth&ndqukkfiher. 
Angle,  the  meeting  of  any  two  Unes  which  indine  /a 

one  another  in  a  certain  points 
Animate,  to  enliven  or  quicken. 
Antagonift,  an  oppofer  or  advtrfary^     [periments^  &c* 
Apparatus^  a  eoUeSlion  of  infirumenis  uffd  to  fhew  e^* 
4  B  Aqua* 


GLOSSARY, 


Aquatic^  watefj^  cr  bihnging  to  ihe  water. 
Arcanum,  a  /hnL  \_fig^^* 

Area,  the  fupcrficial  content  §r  miafure  of  any  body  or 
Atmofplierd^Vj&f  l^er  faft  of  the  rig'mi  of  tbe  nir  or 

j£jbtT^  with  which  our  earth  is  furf&unded^  mid  inS& 

which  the  vapours^  &c.  are  carried. 
Attraftion,  a  drawing  of  oni  thing  to  another^ 
Attrition,  rubMng^  wmrmg^  or  fretting, 
AugmcntatioB,  incratfmg^  mlarging^ 
Axiom,  a  plain^  felf  evident  truth  ar  propQjtim. 
Axis,  an  imaginary  line  pafjing  thro''  the  cmter  of  am  I 

figure  or  orbit  &c.  about  which  the  revolution  tS  \ 

performed. 

B. 

Barometer,  a  machine  for  mafuring  the  weight  of  tho 

atmofphere^  and  the  variations  thereof i 
BaOs,  the  hot  torn  y  foundation^  or  foot  upon  which  any 

thi>^  ftands. 

' '    ' ' ". .  'ii  ' 
Calcined^  reduced  to  powder^  by  fire  or  corrofives* 
Camera  oblcura,  an  optical  machtm^for  the  exhibiting 

oftbepi^ures  of  external  objeBs  in  their  proper  ccfkurs. 
Capfula,  the  cafe  or  bufi  of  any  thing*  ^ 

Capillary  tubes,  /mall  tubes  or  hollmv  pipes^  not  much  fl 

larger  than  a  bair^  for  the  copiveyance  of  liquor^  Hgbt^  ~ 

or  fomidu 
Catoptrics,  that  branch  of  optics  which  delivers  and  it" 

monftrates  the  laws  cf  lights  reflected  from  mirrors^ 

/peculumSt  and  lo&kmg  glajfes  &c^ 
Cavity,  any  hollow  part  or  place, 
Caufe,  the  producer  of  an  effect. 
Celeftialj  of^  or  beionging  to  the  heavens. 
Center,  a  point  equally  remote  from  either  of  the  extri- 

mities  of  a  line,  figure^  or  body, 
Ceac^r:  Qt  Gravity^  that  pgint  about  which  all  the  pm^is 
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ef  a  hviy  in  anyfituation  balance  each  other* 
Centrifugal,  that  endeavours  to  fly  or  go  from  the  cin^ 

ler  or  fixed  pkce. 
Centripetal,  whatever  forces^  draws^  inclines^  or  com- 
pels things  townrd  their  center. 
Chaos,  a  confufed  jumble^  imp^  or  mixture  of  things 

of  differing  natures. 
Circuit,  a  circle^  an  eiUpfis^  or  any  other  figure  thai 

begins  and  ends  at  the  very  fame  point. 
Coheilorh,  the  aili&n  whereby  the  cmjlituent  particles  of 

natural  bodies  are  connefied  or  joined  together. 
Circumambient,  ^ny  thing  that  flows  round  or  encom^ 

paffes  jome  other  thing ;  an  epithet  cbiefily  applied  to 

air. 
Comet,  a  blazing  flar. 
Comminution,  the  breakings  grinding^  or  reducing  t& 

very  JmaJl  farts, 
Compals^needJc,  that  mojl  ufeful  inftrument  for  mari- 

nersy  by  which  they  guide  the  courfe  of  their  Jbip. 
Component,  that  of  which  a  body  is  compounded. 
Comprellible,  that  may  befiuiez'd,  reduced^  or  brought 

into  a  narrower  comp&fs  than  it  naturally  occuptts. 
Coagulate,  to  congeal^  curdle^  or  thicken. 
Coalition^  a  growing  together  of  parts  fo  as  to  compofe 

one  common  majs, 
Collifion,    a  dafhing  or  ftrtking  of  one  body  againjl 

another, 
Combuftible,  any  thing  thai  is  proper  to  feed^  and  ea^ 

to  take  fin^  as  otl^  pitchy  &c. 
Concatt  nation,  a  joinings  tying,  or  linking  things  toge- 
ther. 
Concentric,  feveral  circles  of  different  areas^  that  are 

fwept  from  one  common  center. 
Condenfity,  the  bringing  a  body  into  lefs  compafs  than 

it  ufunlly  takes  up. 
Condenfing  Fhialj  the  glafs  receiver  or  collsilor  of  the 
4  B  2  iliSri- 
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tleSrical  flmi^  hy  which  its  gnat  for  a  is  ixtrtd. 
Cone,  #  frlii  b^ifs  ^k^^  bas  a  ciukfor  its  kafis^  d\ 

is  terminated  in  a  point  at  the  top  called  ths  verta.  \ 

Conical,  belonging  or  relating  to  a  cone. 

Conltituent,  an  effential  fart  that  comfofes  aftf  fbin^, 

ContraAion,  a  drawing  or  cloftng  together. 

Continuity,   the  joining  or  conneSin^  of  tbt  fived\ 

parts  of  ansf  thing.  ' 

Converging,  tbofe  rays  which  go  from  divers  points  h  ^ 

the  oije£ly  and  incline  towards  one  amtber  tfU  thj  ^ 

meet  in  a  foint. 

Corollary,  a  eonfequence  or  conclujion  drawn  cr  mak 

.  fromfome  antecedent  demonfiration. 

Corpufcies,  thefmalleft  part  or  pbyfical  atoms  of  a  iodf. 

Co-flne,  the  fine  of  an  arch^  which  is  the  cwnflmtA 

•   of  another  to  90  degrees. 

Cofmographical,  relating  to  cofmography^  or  tbatfd" 
.   4nce^  which  teaches  theJlruSture^  form^  difpofitum  and 

relation  of  the  parts  of  the  whole  world. 
Co- tangent,  is  the  tangent  of  awj  complemen$al  mix 

or  what  the  arch  wants  of  ^o  degrees. 
Criterion,  the  tejk  or  proof  of  the  truth  or  falfgbo^d  of 

a  things 
Cube,  a  regular  folidy  with  fisc  fquare  and  e^a/j^ir^s^ 

all  at  right  angles  with  one  another. 
Culinary,  belonging  to  a  kitcbin. 
Cupelling-teft,  a  furnace  or  frame  cowpofed  of  bone^ 

afhesy  &c,  for  refining  metalsiiXf 
Curve,  the  periphery y  or  any  part  of  a  cirtle^eUipfis^  &c. 
Cylinder,  a  r^undfolid  having  its  bafes  circular^  equal 
and  parallel  ^^  ^  rolling  fione. 

D 

Data,  fuch  things  as  are  known^  given  &r  granted  in  4 

propofition. 
Denle,  (bicky  a  philofopbical  term  oppofed  to  thin. 

Dcfi- 
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)cfid€ratum,  fomething  wanting^  sr  fough  f&r, 
)iamecer,  is  a  line  wbkb  paffes  through  the  center  of  a 
.  circle^  and  is  kmnded  by  the  dnumfirena  on  eachjidi^ 
dividing  she  circle  inta  Pwo  equal  part ^. 
Dilatation^  a  motion  in  the  parts  of  a  hdy^  whereiy  it 

expands  itfdf  to  a  grmter  bulk  than  ufuai. 
Dimenfion,  thejuji  mmfure  or  compafi  of  any  things 
Diminution,  diminifhing  or  liffeniug^  abating  or  dectea/e^ 
Diftilhtion,  is  the  extrusion  of  the  humid  part  of  things 

tby  heaty  which  humid  part  isfirjt  refilved  into  va^ 
pour^  and  then  condenfed  again  by  cold* 
I 
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Ecliptic,  the  tartFs  annual  orbit* 

ffluvia,  fmall  particles  ofmatier  that  fly  off  from  bodies^ 
Eiafticity,  is  afpringinefs  which  mojl  bodies  have  mori 

or  kfsy  a  power  to  return  to  its  flrfl  place  and  coiidi^ 

tion^  as  a  flick  which  is  forcibly  bent  y  the  air  bm  it  in. 

a  very  remarkable  manner ^  and  being  comprepd^  it  en- 

deavows^  with  a  vtry  gitat  force^  to  rtfton  it/elf  i§ 

its  former  flate, 

leftrical  fiuid  or  medium,  the  medium  di/cover'd  by 
the  eleMrical  apparatus. 
Ele£tricity,  is  the  property  that  amber^Jet^glafs^fcal* 

ing  wax.  Sec.  have  of  attraMing  very  light  bodies  t$ 
■  ihimfelves  when  rubbed  or  chaffed. 
Eleftrometer,  an  infirument  whtremtb  to  meafun  the 

force  of  eleHricity* 
Eleftrics  per  le,  thofe  bodies  in  whieh  the  ele&rical  fluid 

is  fixed* 
Elementary,  belonging  to  elements. 
Elements,    the  firfl  primifles  or  ingredients^  fphereof 

bodies  are  compofed  j  atul  are  conceived  to  be  fimple 

and  homogeneous* 
Emanation,  flowing^  darting^  prociiding^  or  iffuing  eui 

<?/,  or  from  a  things 

Encr- 
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Energy, /cTtr^  tffiiacy. 

Ens  rationis,  what€V€r  exijls  in  ike  imagimtim  only, 

Epi-cycle*  a  liukima^nary  circle  invmied  tQ  folve  ike 

Jiations  and  ntrogradaiims  ef  ih  planels. 
Equilateral,  is  a  figun  whsfejdes  are  all  equal. 
Equilibrium,  equality  of  Wfighi  md  pmfi^  eqtml balance. 
Eflrntial,  the  nature^  fubHance^  or  being  of  a  iking, 
Kffential  properties^  Juch  as  neceffarily  depend  on  the 

nature  or  effence  of  airy  ibing^  aid  are  infeparabk  from 

ify  in  diJlinUion  from  aicidenial  or  cafuaL 
Exhalation^  afume^fiemij  orvap^$^, 
Exhaufted,  drawn  oul^  emptied, 
Exift,  io  be^  or  have  a  being, 
Expanfion,  the  fwelUf^  of  a  fiuid  by  means  of  rare^ 

faitim. 
Expiration,  a  hreatbing  mi, 
Exfuftion,  drawing  out  by  fucking. 
Extenfton,  fireiching  out  or  enlarging. 
Exterior,  the  mtfide^  or  apparent  part  of  a  thing* 
External,  on  the  outjide^  outward* 
Extremity,  the  end^  edge,  or  brink  of  a  thing. 


Fermentation,  an  inte^ine  fmiim  of  the  fmallinfenfthU 

particles  of  a  mixed  body. 
Fiat*  let  it  be  done ;  un  authoritative  fpeaking  things 

into  beings  —  as^  **  let  there  be  light  " 
Fibres,  the  threads  or  hair  Ukejlrings  ofmufclesy  Vitns^ 

plants^  ro&tSj  &Cp 
Filament,  See  Fibres, 
Fire,  a  ntojt  pure  element  fuhjifting  witheut  a  pabulum^ 

and  yielding  neither  fmoke^  ajhesy  or  any  other  grofs 

matter* 
Firmament,  the  vtftble  and  apparent  expanfe  or  drc&ed 

covering  over  us. 
Fluidj  readily  J  or  eqftly  flowing^  Uh  water. 

Fluxion^ 
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Fluxion^  afioming  ar  running  hy  bmt  orfin^ 

t  adtidous,  artificial^  <omterfdfy  eHdmvauring  ia  re^ 

fimbk  nature. 
Fucus,  the  point  of  convergence^  &r  cancourfe^  where  thi 

rays  meet  and  crofs  the  axis^  aftir  their  rejraSiion  iy 

the  ghfs. 
Force  of  gravity,  that  quality  by  zvhtch  bodies  tend  ta 

the  center  of  the  earthy  or  to  each  other, 
Fofiils,  all  bodies  that  are  dag  out  of  the  earths 
Fnition,  rubbings  or  chaffing, 

G. 

'  Generated,  iregotten^  or  prodmed. 
Genial,  that  which  contributes  t^  propagation. 
Genus  3  the  Jlot%  or  general  name  comprehefiding  the 
'         /pedes  under  it. 
Geometry^  the  fcience  of  quantity^  extent ^  and  magni^ 

Sudi. 
•Gravity,  weighty  or  that  quality^  hy  which  all  heavy 
bodies  tend  towards  the  center  of  the  earthy  or  to^ 
wards  one  another. 
Gravitation  J  the  preffure  or  aSiion  of  an  upper  body 
upon  another  that  is  beneath  it. 

R 
Heat,  ^  peculiar  quality  of  fire  excited  hy  a  mutual 

attrition  of  its  particles, 
Hemifphcrc,  half  of  a  fphere, 
HeteroduXj  contrary  to  received  opinions. 
Heterogeneoiijs^  compounded  of  things  of  a  different 

nature^  kind^  or  quaitty. 
Homogeneous,  of  the  fame  kind^  nature^  and  proper*- 

ties. 
Horizon,  of  afiy  place  upon  tbefmface  of  the  earthy  is 

that  great  drcie  of  the  fphere^  which  in  that  place 

divides  the  upper  bmdjphere^  or  half  compafs  of  the 
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heavens^  which  we  fie^  fr^m  the  hwer  hemifphere^ 
'  that  is  under  »j,  4^  hid  from  0urJighL 
Horizontal  parallax,  the  difference  between  the^  true 

and  apparent  hprizoH.  = 
Hypothefis,  a  fuppefifi^m 

Hypothetical,  belonging  to  an  hypothcfis  or  fuf^fi- 
•    tion.-.'.' •■  '  "''•  •;  ■    "   ' 

I. 

Idea,  tie  image  or  reprefintatton  of  airf  thing  ctmcehed 

in  the  mind.  •  :  ^     - 

Identical,  the  fame  very  individual  perfon  or  thing  fpo* 

ken  of. 
Immaterial,  a  body  notc^mpofedefgrdfi^nuitter.       ^ 
Jmmerged,  dipped^  or  pkti^ed  int^.-  -    '  ■ 
Immutable,  ^nchang4fabU;jlxed9  unalterable. 
Impetus,  the  degree  or  force  of  motion  impreffed  upon 

on£  thing  by  another* 

Impregnate,  to  communicate  the  virtues  of  one  body  tff 

auather. 
Impulfc, /ii^'irg-,  drivings  forcing.     ^ 
Inanimate,  lifelefs^  dead^  without  life  ^  fiid. 
\vif^^ts(^{  happening  to^  lit  failing  out  aocafionally. 
Incurvate,  to  bow  or  bend.     *    .   .       v    . 
Indefinite,  indeterminate. 
Infinite,  that  hath  no  bounds^  terms^  or  limits. 
Infinitum,,  (ad)  ««/it^iif^  dt^. 
Inflammable,  capable  of  being  fet  on  fire  i  of  a  com* 

buftible  nature.      •      - 
Infleft,  to  bow  or  bend^ 

IngeiierabJe,  that  cannot  be  ingender^d  or  produced. 
Ingenious,    quick-witted^  full  of  wit  ot  invention^ 

curious.  - 

Ingenuous,  frank^  free^  honefl,  open^  /tncerCy  plain. 
Ingrefs,  entrance  into. 
Innuendo,  fomething:aUu4€,d  to,  a  hint. 
Jnfed,  afP/yeryfmaU  living  creature  that  flies  w  creeps^ 

is 
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fj  «tz>/  divided  iHU  joikts  md  Um^Si  hui  fumund^d 

with  rings  or  diviftons. 
infpirarion*  an  infphin^  cr  bnaihing  inio, 
Inllantaneoas,.  mw^.  ifmmdiaiely^  wiibmt  af^fuccef-^ 

fmn  of  timt* 
Infulate,  cut  sffram  aU'commumcaiion  'miib  the  earlk^ 
Intdkaual,  beknging  tt>  ihe  uiiderjtanding* 
Intenfe,  very  greats  or  exceffive. 
latercoftal^  lying  Seiween  ihe  riis* 
Interior,  hhtg  on  the  injide. 
InE:emaU  that  is  mtbin^  inward, 
Interftices,  fmall  cr  iitikjpacts  between  the  eomponsnt 

parts  of  a  hdy  or  matter. 
Intumefctnce,  JwdUng^  ^ifing^  ^PhS^^S  tip* 
Invelope,  to  wmp  np,  to  infold, 
Inveftigatioa,  the  tracing-,  finding  out ^  or  anfmering 

difficult  quspons, 
JnvifiWe,  that  cannot  hefeen^  ^r  perceived  ky  the  ^u 

L. 

Laboratory*  a  wark-Jhop^  where  chymifts^  ScQ.perfonft 

-  their  fever ai  operaiiu  ns* 
Latent,  lying  hid^  concealed. 
Latten,  irm  tinned  ovfr^  white  iron. 
Lois,  a  glafs  that  either  callers  the  rays  sf  the  fun 
faffing  ibro'  it  into  a  pointy  or  tip  difp^fes  themftir* 
tber  abroad^ 
Leyden  experiment,  the  eleltrical  expirimeni firfi  made 

by  ProfeOor  Mufchcnbroelc 
Ligaments,  folid  white  fubfiances  ufed  to  tie  the  hdy^ 

and  ebiifiy  the  bmes  together^ 
Lixivium^  if  lye  made  of  afhes^  &C. 
Logical,  hknging  to  the  ruks  oflogic^  or  Sbe  art  $f 
reafoning. 

VL 
Machine,  an  engim^  c^n^ofed  of  feveral  parts^  fit  i&*^ 

4  C  gttber^ 
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'  getter  hymecbdmcal  arty  to  raife  orjhp  themation 
cfbodiesy  &c. 
Macrocofm,  the  great  worid^^  the  ^uobde  univerfe^  An 
contr<iSJlin£ikn4oJbe  microcofmjwhiAis  commonfy 
taken  for  the  body  of  man. 
Magnetical  Azimuth,-  See  the  Definidon,  p.  463. 
MagneticalMeriaian,  5^^  ditto,  .ibid. 

Magnet,  the  loadjlcne.    •   •     .       ■'     ..  ;. 
Magnetic  Needle,  Sbemedle  impregnated  by  the  load'^ 

fione.  ■   .,^'. 

Magnetifm,  the  attraSing  priperty  of  the  loadfiom..  '■ 
Msilkoliis^aioneoftiefoot.^ 
Mafs,  a  heap  or  lump  of  any  thing. 
M^LttviAl^  whatever  is  madeoT:  compofed  cf  matter  or 

fubfiance. 
Maturation,  a  ripenings  hafiening. 
Mechanical,  belonging  to  the  mechanics* 
Mechanifm  of  nature,  oij  Mechanical  agency,-  the  ope^ 
ration  of  matter  upon  matter^  in  contradifiinStion 
to  a  divine  interpojitim. 
Medium,  that  peculiar  conjiitution  or  frame  of  any 
fpacCj  thro*  which  bodies  move^  ds  the  air,  water, 
&c. 
Menftruum,  a  diffolving  liquor,  which  eats  thro''  me* 
tals,  and  fbeltsjiones,  as  vinegar,  aquafortis,  &Cv  . 
Mercury,  qidckjiiver. 
Meridian,  a  great  circle  pajing  thro*  the  poles  of  the 

'  worlds  and  both,  the  zenith  and  nadir. 
Metallic,  belonging  to,  jor.  partaking  of  the  nature  of 
metals.        a  '..    •       .;;;:,-••'• .  .  ..... 

Metaphor,  a  figure  in  rhetoric,  by  which  we  put  a 

ftrange  and  remote  word  for,  a  proper  one. 
Metaphyfical,  ^bJiraSed,  above  nature  or  phyfics. 
Metaphyfics,  that  part  of  philofophy  which  treats  of 

forms  in  general  abftroEt^d  from  matter. 
Miciocolifi,  a  little  worlds  i.  e.  the  body  of  a  man,  yi 
_  . .  "  called^ 


L    O     S    S     A    R' 

taJkd^  as  a  kind  of  tcmpindium  of  the  greadn 

Minus,  k/s. 

Minuce,  fmalh  Uuk, 

Mirrour  or  Mirror,  a  kerking  ghfs^  or  the  furface  of 
afTji  opaqui  hdy  po!I/j^d  and  made  fit  to  reJleB  the 
rays  of  iigJb/  that  fall  upon  U* 

ModerUt  n£w  ;   of  ^e  time. 

Mundane^  Monging  to  ibe  world. 

Mufde,  a  \  bundle  of  ihin  and  pardld  plates  of  fkjh^ 
threads  or  fibres^  inchfed  h  one  membrane  i  m  mrga- 
mvalpmt  uf  an  animai  body^  the  chief  infirument  of 
voluntary  motion. 

::.:.. M.  ^; 

Nature,  the  whole  affemhkge  of  treated  beings^  and  the 
orderly  and  regular  fucceffiom  and  gineratmn  of  one 
thing  out  of  or  from  anothtr,  '        »   ' 

Natural!  ft,  one  thatftuMes'  or  isJkiUed  in  natural  phi* 

«'t  lofophy  andphyftcs*  \ 

Negativ^e,  u  defying  or  g&infaying. 

Wiirt^  falt-petre. 

Nodes,  are  the  points  of  ifiterfeSion  with  the  orbit  of 
the  fun^  or  where  the  tract  or  courfe  of  the  Jun^  com- 
monly called  the  ecliptic^  and  the  orMis  of  the  other 
planets  that  have  Jatitwde  crofs  or  cut  one  another. 

Non-d^<aTics,  thofe  bodies  in  which  the  ek^rical  fiuii 
is  notfixed^  as  metals^  water ^  animals^  vegetables^ 
&c. 

Noftmm,  afecret  in  any  art  or  fcience^  known  to  one  or 
vety  few  perfons* 

Nutrition,  nourijhing,  a  natural  increafe. 


Oblique^  crooked^  dfide^  ontofaftrait  line. 
Objec%  any  thing  which  is  oppofed  to  our  ftgbt  or  any 

other  fenfis ;  alfo  fubjcB  or  matter^ 
Occult,     dark^  hidden^  unknown^  fecreL 

4  C  2  OccuJt 
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Occult  qualme%  ate  fmb  propgriks  thai  divers  SaM^s 

are  endued  wUh^  ^be  cauji  whereof  is  uukmwn^ 
Ocular,  hdQnging  to  ibe  eyes  orfigbi^ 
Odour,  ibe  fceni  &rfj^€iltbat  any  ibing  mnts. 
Optics,  ihi  fdiHce  of  vifmn* 
Orb,  an  hoUowfphere  arbody^  eoniaimd  under  iw§  fu- 
perficks^  the  one  convex  w  mtwnd^  the  other  tancave 
or  internaL 
Orbit,  ibe  tine  defcrihd  by  any  thing  that  moves  rounds      n 
in  a/ironoit^\  it  is  the  path  gt  cmirfe  in  which  a  pla^  fl 
net  momss^  ar  which,  at&mit  de/criM^  the  fi^mres  ^ 
whereof  are  various.  .    , : ;  ^  -  \ . 

Ore,  metal  unrefined^  as  His  mixed  with  the  earth  of 

the  wine.  ^ 

Orthodox^  thai  is  of  a  true  or  right  opimm  mr  klief    ■ 
Ofcillationi  a  fwinging  up  and  down  ^  aifoavi^rutim 

tih  the  pendulum  of  a  cIocL 
fabulum,  that  pari  qf  any  combufiibk  hdy^  thM  feeds 

increafesy  or  continues  the  fire,  or  burning  in  it. 
Parabolic  curve,  always  tends  more  afd  more  to  £  pa* 
rallehfm  with  its  diameter^   but  can  nmer  arrive 
thereat. 
V^x^ox^  a  f^imng  smtra^Miow  ar  untruth^  thd  in 

reality  it  is  an  abfohfe  csrlainty; 
Parailax  hurizuntal,  ds  whejt  the  fm^  moan^  or  any 

at  her  placet  is  in  the  horizon* 
Particle,  a  fmall  parcel^  or  little  part. 
Pendent,  banging  down^  .  ..      .  i 
Permanent,  durnbU^  csntinuing^  lafiing. 
Permeate,  t^  penetrate  int^^  or  ibro"  the  pons  of  ai^ 


I 


Perpendicular,  is  when  m  right  Urn  bangs  by^  ar  4 

plane  Jiands  fo  upon  unotber\,  as  to  kan  nawort  oh4 
.    way  than  it  does  amthr. 
Perrpiration,  u  knathing  orftmtmng  through* 
Pervade,  to  go  ibrough^ 
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Phsenomena,  appearances  of  metedrSj.tnr  aiy  oiherjl^ns 
in  the  air  or  heavens. 

phial,  almk  glafs  bottle. 

Phyfical,  natural^  belonging  f9  natural  philofopbyy  or 
theart^fpl^/tc, 

Phyfics,  natural  philofophy^  which  conjiders  the  pba^ 
nomenaj  caufes^  and  effe^s:^  hfijing  from^  or  produce 
five  of  the  various  motions^  operations^  affeiiions^ 
&c.  of  the  heavens^  meteors^  or  other  natural  bodies* 

plane,  any  extended  flat  fuperficies. 

plane  of  the  hdrizon,  the  place  that  bounds  thefighti 

Vl^num^  fpace  full  of  matter. 

Plus,  'more. 

Pneuma,  the  fine  fpirit  or  ejfence  of  tether. 

Pneumatics^  is  that  part  cf  natural  philofophy  whicB 
teaches  the  properties  of  the  air. 

Poles,  the  points  upon  which  the  imaginary  axis  iftbi 
worlds  or  any  particular  globe  turns. 

Pores,  finall  interftices  or  voidfpaces  between  the  par^ 
tides  of  matter  that  conjiitute  everybody. 

Porphyry,  an  exceeding  hard  fort  of  marble. 

'PoCmon^  a  puttings  placing^  !iic. 

Pofteriori  (a),  a  mode  of  arguing  from  the  effeEl  to  the 
caufe.  :.-... 

Poftulates,  demands  or  ajfumptions ;  fundamental  princi- 
ples in  any  art  or  fcience^  which  are  taken  for  grant-* 
ed^  being  fuch  tafj  arid  f  elf  evident  propofitions  as 
need  no  explanation  or  illuftration  to  render  them  more 
plain. 

l^redominant,  bearing  chief fway,  or  over -ruling. 

Preflure,  a  kind  of  motion  which  is  imprejfed  andpro^ 
pagated  thro*  a  fluid  medium. 

Primary,  firfi  in  order^  principal^  chief. 

Prime  conduftor,  that  which  conduSs  the  eleSrical 
fluid  immediately  from  the  excited  glafs  globe. 

Primum  mobile,   the  principal  or  moving  caufe  or 

perjon 
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ferfpn  in  any  affair.  . . 
Principal,  chiefy  main.    '  v 

Principle,  thefirji  caufe  of  (he  being  or  produ£lion  gf^ 

auy  thing  i  a  motivf  or  inducement* 

Priori  (a),  a  mode  of  arguing  from  the  caufe  to  the 

efftB.  ;  ::: 

Problem,  fometbing  propofed  to  be  done^  and^  is  ufually 

nnderftood  of  confiruSing  mathematical  figures^  and 

demonftrating  the  truth  and  reafon  of  the  procefs  ufed 

to  effe5i  it.  , 

Projeftile,  any  thing  thrown  or  cafi  with  a  CQnfiderablt 

force  from  one. 
Propelled,  driven  or  thrufl  afar  off^  or  forward. 
Propenfity,  an  inclination^  or  liking  to  a  thing. 
Procefs,    the  whole  exa£l  courfe  of  ajny.  operation  or* 

experiment. 
Propofition,  a  thing  propofed  to  beproved^  or  matbc" 

matically  folved. 
Pro  re  nata,  occajionally. 
Pulfation,  0  knocking  or  Jiriking^  the  beating  of  the 

pulfe. 
Pulfion,  the  driving  or  forcing  any  thing  forward. 
Pupil,  a  learner  of  any  art  or  faience  of  another. 
Putrefadtion,  the  aa  of  corrupting,  fpoiling^  wafting^ 

or  going  to  decay. 

Quadrature,  the  making  of  any  thing  regularly  fquare ; 
or  the  finding  out  a  fquare  that  fhall  be  equal  to  the 
area  of  any  other  given  figure. 
Queries,  queftions,  or  fomething  enquired  about  orajked 
after. 

R. 
Radius,  a  ray,  beam  or  luminous  firait  line ;  in  aftro-^ 
nomy,  is  taken  for  the  afpedJ  or  configuration  of  two. 
fiars  ;  in  geometry,  is  the  femi-diameter  of  a  circle,  or 
the  great efi  Jine. 

Rapid, 


y 


1 


} 


f 


::-:r:^-''^.,'^-:^  ;;^:* 


